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IN proportion to the advancement made by 

any ſcience, and the improvement of it's 
progreſs by the acquiſition | of methodical pro- 
cedures, will be the multiplicity of it's general 
truths, This is firikipgly exemplified: in the 


preſent ſtate of chemiſtry. The principles of 
this ſcience have been created buta few years; 


and it is already rich i in corollaries, or general 
reſults, which embrace it's whole circumfe- 
rence, A chain of theſe reſults may be of i in- 
finite utility. For twelve years 1 have been 
8 conſtantly occupied in the inveſtigation of this 
chain: and 1 have repeatedly preſented a 
ſketch of it in my leftures; particularly in 
thoſe, which 1 deliver annually at the conclu- 

ſion of my general and detailed courſe of che- 
miſtry. In the diſplay of the phenomena ex- 
hibited by the elaſtic fluids with which we are 


acquainted, 
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vi PREFACE. . 
acquainted, in their evolution, their fixation, 
and their influence on the operations of nature 


and art, I paſs in review all the fundamental 
truths of the ſcience; and from this ſurvey re- 


ſults a picture, which recalls to the memory 


the changes of which natural bodies are ſuſcep- 


tible in their reciprocal attractions. But in 


combining theſe grand truths, it is evident, 
that great diſcernment” fhould be employed i in 


| the ſelettion of thoſe, which are moſt general, 


Which einbrace and involve al the fats of the 


ſcience, and which may be deduced from 1 it as 


Ai: 


i corollaries or dire conſequences. | It is re- 


quiſite alſo, that they be delivered wah clear- 


y p 30 13 


neſs and preciſion, without ambiguity, or doubt: : 


that too large a number of them be not accu. 


mulated, though they muſt be ſufficiently nu- 


werous to have nothing effential omitted: and, 
finally, that they be diſpoſed 1 in ſuch order; 
and follow ir in ſo natural a ſeries, as to exhibit 
the elements of the ſcience, and at the ſame 


Ume diſplay their relative bearings and con- 
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neAions, 
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Such are the ideas I have formed, and by 
which I have been guided in my ſearch of 


theſe truths. I have imagined, that they. might 


ſerve to- eftabliſh a complete ſyſtem of the doc 


trines of chemiſtry; ; which, as fertile in it's ap- 
plications as in it's principles, ſhould recall to 


18 


the mind of the adept all the facts compriſed 


within the. vaſt domain of the ſcience, and give 
to him who ſeeks instruction a competent no- 
tion of the career through which he has to run. 

To accompliſh effectually this object, I have 
conceived it neceſſary, not to deliver a ſeries 
of detached, unconnetted, and incoherent pro- 
poſitions ; but to avail myſelf of their general 


relations, and give them an arrangement, which 


may enable the reader to diſcern and appreci- 


ate their connexion, and, if I may uſe the term, 


| their reciprocal reaction. This is what I un- 
derſtand by the philoſophy of chemiſtry. All 
the propoſitions of which it conſiſts have been 
Inſerted in the Chemical Dictionary of the Ency- 
clopedia, under the head of Axioms; but I ſhall 


render ſome ſervice, I conceive, to the lovers 
2 of | 
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vili PREFAOE 
of this ſcienes by publiſhing them ſeparate from 
that work, and in a more convenient frm. F 
The ſucceſs of my firſt edition of the Philo- 
ſophy of Chemiſtry has induced me to puhliff 
a ſecond, in which there are à few alterations, 
and ſome ſlight eorreRtions, with ſcarcely any 
additions. Of many the work is not ſuſcepti- 
ble, unleſs the ſcience mould become enriched 
with new and important diſcoveries. 


THE 


PHILOSOPHY oz CHEMISTRY. 


-L L:.the- facts and experiences of 

chemiſtry may be referred to 
twelve general phenomena, which are 
the followin 8: 


i. The action of light. 

2. The action of caloric. 

3. The action of air in combuſtion: 

4. The nature and action of water. 

$5 The nature and action of earths, 


and the formation of alkalies, 


with the parts they perform in 
combinations. 

6. The nature and properties of com- 
buſtible bodies. 
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_ HE SE 
| 1 „ 21 [The formation and decompoſition 
| of acids. 
aach 
and alkalies. 
9. The oxydation and diſſolution of 
metals. 
f 10. The nature and formation of ve- 
3 getable ſubſtances. 
N 11. The tranſition of vegetables to the 
: ſtate of animal matter, and the na- 
| ture of the latter. 
} 7-1: 12. Finally the ſpontaneous decompo- 
| ſition of vegetable and animal ſub- 
| ſtances, 
| | Theſe twelve heads may be conſidered as 
i ſo many chapters, to each 'of which belong or 
thoſe different articles of detail which have If bl: 
a direct relation to the head, while all of die 
j them, taken together, include the whole of by 
ll the doctrines of chemiſtry, co 
| dit 
_ m0 cf 
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CHAF 1K 1 

THE ACTION oF LIGHT. 

I. LIGHT, whether it come from the : 
ſan and fixed ſtars, or be diffuſed throughout : | ; 
ſpace, has four different modifications with | 
regard to the bodies with which it comes 7 
into contact; either it is reflected entirely f 
from their ſurfaces to our eyes, and excites 0 
the ſenſation of whiteneſs ; or it is decom- ; 
poſed, and ſome of its parts only are reflected, 1 
whence ariſe different colours; or it is more 1 
or leſs completely abſorbed, and produces | 
blackneſs ; or, laſtly, it paſſes through bo- K 
dies, deviating more or leſs from its courſe, # 
by approaching the perpendicular, and this N 
conſtitutes tranſparency. J 
II. In its paſſage through tranſparent bo- q 
dies, it experiences a refraction, . the degree [ 
cf which is in a direct ratio to the denſity of | 


the body, if incombuſtible, but. increaſ- 7. 
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creaſing in proportion to the combuſtibility 
of the body through which it paſſes. Hence 
Newton divined the combuſtibility of the 
diamond, and the exiſtence of a combuſ- 
tible principle in water. 

III. Light, in refracting, is decompoſed 
into ſeven rays; red, orange, yellow, | green, 
blue, indigo, and violet. It has been ſup- 
poſed, that three of theſe colours, the red, 
yellow, and blue, were ſimple ; and that the 
other four were formed each of it's two 
neighbours; that is, the orange from the 
red and yellow, the green from the yellow 
and blue, the indigo from the blue and vio- 


let, and the violet from the red and indigo. | 


But this ſuppoſition has never been proved. 
The decompoſition effected by means of the 
priſm is a ſort of analyſis of light. 


IV. Light alſo acts chemically on ſub- 
ſtances, occaſioning decompelitions and 
combinations. This we infer from the differ- 
ence exhibited by bodies involved in light, 


from the ſame deprived of this element. 
The former become in genetal coloured, 
= volatile, 


VC 


th 


Wn 


volatile, and inflammable; the latter have 


the oppoſite qualities. 


V. Thus by the contact of light ſome 
acids are decompoſed ; many ſalts change 
their nature ; the oxyds of metals in general 
re? approach the metallic ſtate ; and vegeta- 
bles acquire colour, and become ſapid and 
inflammable ; while, deprived of light, they 


remain pale and infipid, they are what we 


call etrolated. 


VI. Theſe general effects are almoſt al- 
ways owing to this circumſtance, that light 
deprives burnt bodies of the principle they 


abſorbed in burning, ſo that trom incombuſ- 


tible, which they had become, they return 
to the combuſtible ſlate. It may be faid, 
that light generally unburns burnt ſub- 
ſtances, _ 


Application of the preceding Propoſitions. 


The colours of bodies. 
Tranſparency. 
| B z Opacity, 
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1 35 Opacity. 
9 Brillizncy. 


Simple and double refration. 

Metallic luſtre. 

The decompoſition of acids, and of me- 

tallic oxyds. 

Decombuſtion. 

The alteration of the colours of mine- 
rals. 

Vegetation. 

The decompoſition of water by the 

9 1 85 leaves of plants. 

1 The renovation of the vital air of the at- 

| 5 moſphere. on 
* The formation of oils. 

j The difference between the vegetables of 


hot climates, and thoſe of temperate 
ones, &. 
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CHAP. II. 
THE ACTION OF CALORIC, 


I. WHA'T we call Heat is a ſenſation 
produced by a ſubſtance to which modern 
chemiſts have given the appellation of ca- 
loric. When caloric is applied to a man's 
body in a proportion more abundant than it 
already contains, his ſyſtem is warmed, and 
with regard to him heat takes place. When, 
on the contrary, a ſubſtance of a lower tem- 
perature than his body is applied to it, he 


feels the ſenſation of cold, becauſe he loſes 


caloric. 


II. Caloric penetrates all bodies; it ſe- | 
_ parates their particles by lodging between 


them, and diminiſhes their attraction ; it 


dilates bodies, it fuſes ſolids, and it rarefies 


liquids to ſuch a degree, as to render them 
inviſible, give them the form of air, and con- 
vert them into elaſtic, compreſſible, aeri- 

1 form 
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form fluids. Hence it follows, that liquids 
are combinations of ſolids with caloric, and 
gaſes are ſolutions of different bodies in ca- 
loric, which of itſelf is the moſt attenuate, 
ſubtile, 1 light, and elaſtic of all natural ſub- 
ſtances accordingly its weight cannot be 
eſtimated. | | 


III. While caloric ſeparates the particles 
of bodies, and diminiſhes their attraction 


for each other, it proportionally augments 


their attraction for the particles of adjacent 
bodies. For this reaſon it is ſucceſsfully 
employed to produce combinations, and fa- 
Cilitate reciprocal unions. Hence the 


axiom, corpora non agunt, nifg 7 ſoluta, bodies 
do not act, unleſs they be diſſolved. 


TV. Every particular body differing from 
others both in the form of it's particles and 
their ſeparation from each other, it admits 
a different quantity of caloric to arrive at the 
ſame temperature ; this is what is called 


the capacity of bodies for caloric, From 
this it follows that different bodies, at the 


lame 


(9) 


fame temperature, really contain different 


thermometer to the ſame degree. * 


contained in bodies raiſed to the ſame tem- 


ſpecific heat, being incapable of being mea- 
ſured by the thermometer, a mode of aſcer- 
taining it has been invented, by means of 
the quantity of ice which bodies at an equal 
temperature will diſſolve in deſcending to 
the ſame degree. The difference of the 


quantity diflolved gives the proportion of ca- 


loric contained in the ſeveral bodies, and the 
inſtrument employed to aſcertain this dif- 
ference is called a calorimeter. 


VI. All the experiments made by the 


modern philoſophers, who have inveſtigated 


the theory of caloric, prove, that bodies, in 
changing their ſtate, change alſo their ca- 
pacity. We call change of ſtate in bodies 
their becoming ſolid, liquid, or elaſtic fluid. 


Hence it follows, that by mixing two ſolid 


bodics 


— 


quantities of caloric, though they raiſe the 


V. This different quantity of caloric 


perature, which is with propriety termed 
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bodies at different temperatures, incapable 
of combining together, a mean of the two 
temperatures will be obtained, if their capa- ; 
cities be equal ; but if their capacities be 
unequal, the temperature of the mixture will 
deviate more or leſs from the mean , and the 


difference will indicate the reciprocal capa- 
cities of the two bodies. 


VII. The preceding phenomena ſhow, 
that caloric has different attractions, or dif- 
ferent degrees of affinity, for different bo- 
dies. In all combinations, therefore, this 
varying attraction of caloric ſhould be at- 
tentively calculated. 


VIII. When bodies unite, either they 
loſe caloric, which indicates, that the new 
compound contains leſs than it's component 
parts ; and in this caſe the operation renders 
heat perceptible to our organs, and the tem- 
_ perature of the mixture is increaſed, which 
commonly takes place in our experiments : 
or the bodies which combine abſorb caloric, 
and the new compound contains more heat 


than 


1 
than it's parts did ſeparately; and then, 
when the combination takes place, the mix- 
ture grows cold, the ealoric which was at | 
| liberty between it's particles unites with 
them more cloſely, and they even take ſome 


from the neighbouring bodies. 


IX. Sometimes caloric adheres fo forci- 
bly to bodies, that it prevents their com- 
bining with others. Thus many diſſolved 
into gas, or elaſtic fluid, unite neither with 
other bodies, nor with one another, as long 
as they retain this ſtate of inviſible ſolution 
in caloric; ſo that recourſe muſt be had to 
double attractions to effect their combina- 


Wo. 


X. The attraction of caloric for ſome 
ſubſtances is ſo great, that it is very fre- 
quently employed with advantage for ſepa- 
rating theſe ſubſtances from the compounds 
into which they enter, and for analyſing or 
decompoſing compound bodies. This is what 
we do in diſtillation, and in all the decom- 
poſitions effected by means of fire alone, or 
caloric, 


„ 

caloric, applied to very compound matters. 
The different elements of theſe compounds 
are gradually diſſolved, in the order of their 


ſolubility in caloric, and ſeparated in the ſtate 
of vapour, or ng 


XI. Light, applied at the fame time with 
caloric, frequently aſſiſts it's action, or has 
it's action aſſiſted by it. Hence tranſparent. 
veſſels employed in furnaces are extremely 
uſeful to chemiſts, by tranſmitting light and 


heat at the ſame time. A ſimilar effect is 


produced by penetrating opake veſſels fo 
thoroughly with caloric, as to make them 


red-hot, or render them permeable ta 


light. 


XII. There are bodies, which abſorb 


caloric much more ſpeedily than others; 
this is called the property of conducting ca- 
joric. In general thoſe bodies which are 


moſt coloured are the beſt conductors. The 
cauſe of this phenomenon is unknown. 


XII. All 


n 


XII. All theſe facts demonſtrate, that 
caloric is a particular ſubſtance, and not a 
modification of all ſubſtances, as ſome natu- 
ral philoſophers have imagined : and it is 
far from having been ſhown to be the ſame 
thing with light ; for the farther we advance 
in the ſcience of phyſics, the more differ- 
ence appears between the modes of action of 
theſe two ſubſtances. N 


%. 


Application of the preceding Axioms. 


The dilatation of ſolids, and the rarefac- 
tion of fluids. 
Thermometers. 
Fuſion, 
Sublimation and volatilization. 
The calorimeter, and tables of the ſpe- 
+ cific heat of bodies. ; 
The changes of temperature in different 
mixtures. f 
Artificial refrigeration. 
The production of gaſes, and thei: fixa- 
. tion. 
Diſ- 
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The attractions of caloric. 


2 
— 
CF 


GH! 
THE ACTION oF THE AIR, ; 


"© TIE air acts in a collective maſs on 
all natural bodies, by it's weight, moiſture 
or dryneſs, temperature, &. Accordingly 
experiments of ſyntheſis or analyſis, 'made 
in contact with the air, differ S 
from thoſe, which are performed in 
vacuum, and it is always neceſſary to a. 
certain the ſtate of the barometer, thermo- 
meter, and hygrometer, I in chemical experi- 
ments. 4 


Lad 


II. The atmoſphere i is a vaſt labora- 
tory, in which nature operates immenſe 
analyſes, ſolutions, precipitations, and com- 
binations: it is a grand receiver, in which 
all the attenuated and volatilized productions 
of terreſtrial bodies are received, mingled, 
agitated, combined, and ſeparated. i 5 1 
oh fdered | : 


fidered in this view, the atmoſpheric air is 2 
chaos, an indeterminate mixture of mineral 
vapours, vegetable and animal molecules, 
| ſeeds, and eggs, which the luminous, caloric, 
and electric fluids are pervading and traverf- 
ing continually. The grand changes it ex- 
periences, of which we are ſenſible in ex- 
tenſive ſpaces by the appearance of water, 
light, free caloric, or noiſe, are called | me- 
teors. 


III. Notwithſtanding this mixture, of 
which it ſeems impoſſible for us to aſcertain 
the nature, the atmoſpheric air is ſenſibly the 
fame with regard to it's intimate qualities, 

wherever we examine it; and it is decidedly 
marked by it's two properties of ſupporting 
reſpiration and combuſtion, The cloſeſt 
analogy ſubſiſting between theſe two grand 
phenomena, from a careful ſtudy of what 
paſſes in combuſtion We my acquire a 
knowledge of the 5 air. | 


IV. A combats body cannot burn 


without the contact of atmoſpheric air, or a 
certain 


„„ 
certain matter extracted from it. Thus 
combuſtion cannot _ "OR in a vacuum. 


V. A combuſtible body cannot burn i in 
A given quantity of atmoſpheric air, beyond 
a certain period. A Itundred parts of this 
air contain only twenty-ſeven capable of 
ſupporting combuſtion ; when theſe twenty- 
ſeven parts have been abſorbed by the com- 
buſtible body, the combuſtion ceaſes, as the 
other - ſeventy-three parts cannot any way 
contribute to it's ſupport. Hence it ap- 
pears, that atmoſpheric air is a compound of 
two different ſubſtances, ſetting aſide a few 
matters foreign to it, which are mingled 
with it, but amount not to more than a 
hundredth part of it's bulk. Of theſe two 
ſubſtances, one ſupports reſpiration and com- 
buſtion: this is termed vital air: the 
other i 1s the reverſe of it in both theſe re- 
1 pects, and 1 is called aZotic gas. | 


VI. Thus a body ES the air ef- 
fects a real analyſis of this fluid. It ſepa- 
rates from it and abſorbs the vital air, which 
- 8 augments 
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augments the weight and changes the nature 
of the burning body. The azotic gas which 
remains is lighter than the atmoſpheric air, 

extinguiſhes bodies in combuſtion, and kills 
animals. It is alſo one of the conſtituent 
principles of ſeveral compounds, as we ſhall 
ſee farther on, particularly of ammoniac, or 
volatile alkali, the acid of nitre, and ani- 
mal ſubſtances. 


VII. A combuſtible body which has 
burnt in atmoſpheric air, and abſorbed all 
the vital air to which it is capable of unit- 
ing, can burn no longer in a freſh quantity 
of air: it has become incombuſtible, and 
frequently ſaline. - 


VIII. A body burning in atmoſpheric air 
never abſorbs completely the twenty-ſeven 
hundredth parts of vital air it contains. 
To make a perfect analyſis of the atmo- 
ſpheric air, and diveſt it entirely of this 
fluid, combuſtible bodies NO be burnt in 
it peared times, 
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IX. The portion of air thus abſorbed 
by. combuſtible bodies, called above vital 
air, is alſo named oxygen air. The former 
name is derived from it's being the ſole claſ- 
tic fluid capable of ſupporting life: the 
latter is given it, becauſe many bodies on 
— it are rendered acid. 


X. Combuſtion then con ats! in the fixa- 
tion and abſorption of vital air by the com- 


buſtible body, and the decompoſition 8 


the atmoſpheric air by it's means. As the 
vital air only ſerves to ſupport combuſtion, 
it is eaſy to conceive, that a very com- 
buſtible body, capable of abſorbing the 
whole of the vital air, may be em- 
ployed to determine the proportion of the 
two atmoſpheric fluids : thus phoſphorus is 
now uſed for the purpoſe of eudiometry, or 
to diſcover the purity of the atmoſphere, 
that is to ſay, the proportion of this vital 
air which it contains. 


XI. As vital air is a gas, and many com- 
buſtible bodies, when they abſorb it, render 
GI it 


1 
it fixed, and cauſe it to aſſume the ſolid 
form, the vital air, when it is thus precipi- | 
tated, loſes the caloric, which held it in a 


ſtate of ſolution, and gave it the elaſtic fluid 
form: hence the origin of the caloric diſ- 


engaged, or of the heat Rn, during 


combuſtion. 


XII. Combuſtible bodies differ from each 
other, firſt, in the rapidity with which they 


abſorb oxygen ; 2dly, in the quantity of it 


they ablorb ; zdly, in the proportion of 
caloric which they diſengage from the 
oxygen abſorbed; and, by conſequence, 


4thly, in the greater or leſs degree of ſoli- 


dity of the oxygen they contain after being 
burnt. 


XIII. Burnt bodies then may be defined 
to be bodies combined with oxygen: accord- 


ingly they are termed oxygenated, or oxy- 


dated ſubſtances : and as the greater number 


of known bodies are either combuſtible, or 
already burnt, we may be allowed to ſuſ- 
pect, that many incombuſtible natural bo- 


dies, 
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dies, with the compoſition of which we are 

unacquainted, are incombuſtible ſolely from 

being ſaturated with oxygen. -With regard 

to ſome in this predicament, this conjecture 

has already been verified. 2 
* 


XIV. From ſeveral of the preceding 
axioms it follows, that, when we burn a 
combuſtible body in order to procure heat, 
as we do to mitigate the rigours of winter, we 
obtain at leaſt the greater part of the calo- 
ric from the air itſelf, with which it was- 
combined. We may even aſſert, that the 
colder the air, the more heat is derived from 
it ; becauſe, when the atmoſphere is ex- 
tremely cold, more air paſſes into the fire 
in a given bulk, Indeed it is well known, 
that the fire in our grates is much more 
ſcorching, and burns much more briſkly, 
when the air ſuddenly becomes cold; and 
the art of increaſing combuſtion by means 
of condenſed air thrown from a pair. of bel- 
lows on wood already heated is founded on 
this principle, 
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XV. Combuſtion, then, is not confined 
to the decompoſition of atmoſpheric air by 


abſorbing one of its principles; for it alſo 
decompoſes the vital air, by abſorbing, 


fixing, and rendering more or leſs ſolid, in 


the combuſtible body, the oxygen, or baſe 
of the vital air, and diſengaging the ſolvent 
of this baſe, caloric, in greater or leſs 
quantity. 


XVI. There is another intereſting phe- 
nomenon in combuſtion, which modern 
chemiſtry is able to explain : that of the 
diſengagement of light, or the production 


of flame. It is demonſtrated, that the 


oreater part of the light which conſtitutes 
flame is contained in the vital air, of which 
it 1s one of the principles : for 1ſt, com- 


buſtible bodies afford much more flame when 


they burn in vital air alone, than in atmo- 
{pheric air: 2dly, there are combuſtible 
bodies which do not burn with flame except 
in vital air: gdly, to diſengage the oxygen 
from bodies which contain it, and convert 
it into vital air, it is not ſufficient to dif- 
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ſolve it in a greater or leſs quantity of ca- 
loric, but it is neceſſary at the ſame time to 
add light: 4thly, there are burnt bodies 
which loſe their oxygen on the contact of 
light alone: in this ſenſe we muſt under-- 
ſtand the property of unburning and decom- 
guſtion, mentioned as a characteriſtic of 
light in the facſt chapter. 


XVII. Vital air, therefore, is to be con- 
ſidered as a compound of a ſolidifiable, pon- 
derous, acidifying baſe, oxygen, diſſolved 
in two menſtrua, caloric and light, which 
of themſelves are extremely attenuate, 
highly elaſtic, and deſtitute of aſſignable 
weight. Combuſtion conſiſts in a more or 
leſs complete precipitation of the oxygen 
of theſe two menſtrua. | 


XVIII. Thus a combuſtible body in 
burning diſengages from vital air not only 
caloric, but alſo light; and every combuſ- 
tible body diſengages a different quantity of 
light from the vital air, as it does of caloric. 
It 18 probable, that there are combuſtible 

C 4 bodies 
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bodies which ITY from vital air more 


light than caloric, while others diſengage 
from it more caloric than light. 


XIX. The oxygen fixed in burnt com- 
buſtible bodies remains more or leſs de- 
prived of light and caloric: and the den- 
ſity or ſolidity it acquires in the proceſs 
is one of the cauſes, to which is owing 
the greater or leſs facility experienced in ſe · 


parating the oxygen from burnt bodies in 


the form of vital air. For this ſome require 


more caloric than light; others, more light 


than caloric. 


XX. It is eaſy to perceive, after what has 
been ſaid, that to ſeparate the oxygen from 


a burnt body is to perform an operation 


the reverſe of combuſtion. We have no 
word in our language to expreſs this opera- 
tion. It would not be improper to ſay, that 
we unburn, that we diſoxydate the body: 


hence the terms of unburning and diſoxy- 


dation, 
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XXI. Beſide the greater or leſs force 


with which oxygen is retained in combuſ- 
tible bodies, according to it's being com- 


bined with them in a ſtate of greater or leſs ' 


ſolidity, and it's having loſt a greater or 
leſs portion of it's ſolvents, it adheres to 
them by it's attraction, it's particular affinity 
to each. A conſiderable number of theſe 


affinities of oxygen for different ſub . 


are already known, and the degrees of ſome 
of them have been aſcertained. 


XXII. It is from the degrees of theſe af- 
finities, that we are frequently enabled to 
transfer oxygen from a burnt body to a 
combuſtible one. In this proceſs a com- 


buſtion takes place, ſo much the more im- 


perceptibly, or tacitly as it were, according 
as the oxygen is more ſolid in the burnt 
body, and more ſimilar in denſity to the 
body which abſorbs it, or into which it 
paſſes. But this kind of combuſtion ſome- 


times takes place with a vivid heat and 


flame: which phenomena occur, whenever 


the body which is to receive the oxygen 


muſt 
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mult contain it in a more ſolid form, than 
that from which it is extracted. Thus 
iron, Zinc, antimony, atſenic, &c. burn with 
flame, when heated with oxyd of mer- 


cury, from which they attract the oxygen, 


to contain it in a more ſolid form. 


Applications of the preceding Propoſitions. 


The obſtacle which air oppoſes to evapo- 
ration, the ebullition of liquids, ſub- 
| limation, &c. 

The ſolution of water in air, and the hy- 

_ grometrical ſtate of the atmoſphere. 

The effloreſcence and deliqueſcence of 
faline bodies, &c. 

Aqueous meteors. 

Experiments made at different heights of 
the atmoſphere. Os 

Experiments made in a vacuum. 

The comparative nature of combuſtible 
bodies. : . 

The increaſe of weight and change of 
nature in theſe bodies after combuſ- 
tion. 5 

The 
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The hiſtory of native burnt bodies. 
Artificial heat and flame. 
The theory of furnaces. 


— 


The different -ndiomerrical proceſſes, 


The reſpiration of different animals. 
The mephitiſm occaſioned by combuſ- 
tion and reſpiration. 

The diminution, increaſe, and ſupport of 
animal heat. 


Tranſpiration from the {kin and lungs, 


&c. 
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CHAT Iv. 
THE NATURE AND ACTION OF WATER. 


I. WATER exiſts in three different 


ſtates : that of a ſolid, which is ice; that 


of a fluid, it's moſt common form ; and 
that of vapour, or gas. 


II. Ice is a cryſtallization more or leſs 
regular, tranſparent, very ſapid, elaſtic, fu- 
fible at a temperature above 32“ of Fahren- 
heit's thermometer, and which ſuffers the 
eſcape of much caloric from it's interiour, in 
ſeveral combinations. 


III. Ice at 32“ abſorbs 1129 of heat in 
melting, or ſuch a quantity of caloric as 
would raiſe a body of water of equal bulk 
with itſelf to 144. It's capacity, therefore, 
is not the ſame with that of fluid water, 
which 1s owing to the difference of it's ſtate, 
as has been faid in Chap. II, Sec. VI. 

"3 ; IV. When 


/ 


IV. vikiciever fluid nr loſes much ca- 


loric on entering into any combination, it 


ought to be conſidered as ſolid in it: fre- 


quently it is even much more fo than ice at 
32˙ whence ariſes the ſolidity of mortars, 
or cements, of which flaked lime form 4 
part. 


V. Water remains eternally ſolid ON. 
mountains, cooled for ages by the preſence of 


c, and underneath the poles. In theſe 


places it forms a kind of rocks, or white 


concretions almoſt fimilar to ſtones, __ - + 


VI. Fluid water is pure, inſipid, deſtitute 
of ſmell, and 850 times heavier than air., It 
forms rivers, brooks, ponds, ſprings, rivu- 
lets, &c. It occupies the cavities, furrows, 
and generally ſpeaking, the loweſt, * of 
the gabe 


VII. It is very ſeldom pure, for it diſſolves, 
in the earth, and on it's ſurface, air, faline 
gaſes, and terreſtrious ſalts: it acts even on the 
molt ſolid ſtones, which 1 it diſſolves, carries 

along 
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along j in it's courſe, depoſits, and n 
Hence it has been named the grand men- 
ſtruum of nature, By it are produced 
various phenomena, and it is one of the moſt 

powerful agents, by which the ſurface of 
the globe is inceſſantly modified. It's mecha- 
nical and chemical operations have gradually 
changed the nature of minerals, and created 
a kind of new world on the face of the old. 


VIII. Accordingly all the waters of the 
earth contain ſome ſubſtance or other, 
foreign to the nature of water; the pre- 
ſence of which is diſcernible from the in- 
creaſe of their ſpecific gravity, their taſte, 
more or lefs flat, earthy, and crude, and the 
difficulty with which they boil, dreſs pulſe, 
or diſſolve ſoap. The more free any water 

is from theſe properties, which are repugnant 
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to it's eſſential character, the greater it's 
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IX. Water wing i in a ſandy channel, 
and expoſed to the open air, 1s ſufficiently 
* for the purpoſes of life, and moſt of the 


uſes 


EC 9 7) 
ufes of the arts. On the contrary, that 
which traverſes chalk, gypſum, and marbles, 
or ſtagnates on turf, bitumen, and ores of 
metals, or in ſubterranean cavities far from 
the contact of the nnn is more or 
leſs een 8": 


X. The art of anal hard or impure 
water by chemiſtry conſiſts in expoſing it 
to the atmoſphere, agitating it in contact 
with the air, boiling it, diſtilling it, and 
afterwards combining it with air. Fre- 
quently the addition of aſhes, alkalies, or 
weak acids, ſerves to diminiſh the bad qua- 
lities of water and ſometimes even com- 
pletely removes them. Moſt adventitious 
ſubſtances, which diminiſh the purity of 
water, being either much more volatile, or 
much more fixed, than it, diſtillation is the 
moſt certain method of obtaining pure: 
water. For this reaſon chemiſts always 
employ diſtilled water ir their experiments. 


XI. Fluid water, being a combination of 


ice at 320 , and ſuch a * of caloric as 
N would 
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would have been ſufficient to raiſe the water 
to 144 on the addition of caloric becomes 
rarefied : when it is raiſed to a temperature 


of 1849, it aſſumes the form of gas, it is va- 
pour: in this ſtate it is far lighter than fluid 
water, it occupies a much more extenfive 


ſpace, it eaſily penetrates all bodies, it readily 
diſſolves in air, and it's expanſive force ren- 


ders it capable of moving enormous 


weights. 


XII. As fluid water abſorbs air, which 


renders it light, air alſo abſorbs and diſſolves 
water. This is the Cauſe of water's eva- 


porating. The ſolution of water in air is 
dry and inviſible as air itſelf : it is propor- 
tionate to the temperature of the atmoſphere. 
The hygrometer does not indicate with pre- 
ciſion this water, for it is not affected by 


a complete ſolution of water in air, but 


moves according to the quantity of water. 


which is juſt going to be diffolved, and 


more eſpecially of that which 1s precipitat- 
ing from it. 


\ 
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XIII. Water is not a ſimple ſubſtance, as 
had long been ſuppoſed. By burning with 
rapidity a number of combuſtible bodies, 
more or leſs heated, as charcoal and pit-c l 
already on fire, red-hot iron, zine melted 
and red-hot, oil, &c., water is decompoſed, 
yielding to theſe combuſtible bodies the 
oxygen 1t contained. 


XIV. In proportion as the oxygen of the 

water becomes fixed in the combuſtible bodies 
which it burns, it's other principle capable of 
diffolving in caloric forms the inflammable 
gas which is evolved. As this ſecond prin- 
ciple is one of the elements of water, it has 
been called hydrogen, and it's elaſtic fluid 


| ſolution in light and caloric hydrogen gas. 


The diſengagement of this principle in the 
form of gas, which takes place wherever 
water is decompoſed by a combuſtible body, 
is the cauſe of a great number of the detona- 
tions and fulminations, which occur in 
chemical proceſſes. 
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XV. The hydrogen gas produced in va- 


rious experiments always originates from 
water, either in conſequence of a preceding 
decompoſition, i in which it had been com- 
bined in the ſtate of fixed hydrogen, with 
one of the ſubſtances employed, or from a 
decompoſition of water actually taking place 
in the experiments themſelves. All hydro- 
gen gas, therefore, proceeds from water. 


XVI. Reiterated experiments have proved, 
that water contains about 85 hundredth parts 


of oxygen and 15 of hydrogen. The re- 


compoſition of water, one of the grandeſt 
diſcoveries of modern chemiſtry, confirms 
the analyſis of this body ; for on uniting 
by combuſtion 85 parts of oxygen with 15 
of hydrogen, a hundred parys of pure water 
are obtained. 


XVII, When water is decompoſed by a 

combuſtible body, this is effected by means 
of a double affinity; that of the oxygen of 
the water for the combuſtible body, and that 
of it's hydrogen for caloric. For this reaſon, 


the 


E 
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the more caloric matter is employed in the 
experiment of decompoſing water by means 
of iron, charcoal, or the like, the ſooner i 1s 


the water decompoſed. From this neceſlity 
for an extreme abundance of caloric in the 


operation, it is eaſy to conceive how the 


hydrogen, one of the elements of the water, 
acquires a levity ſo far beyond that of the 
fluid from which it is derived: in fact, 
while a cubic foot of water weighs ſeventy 
pounds, a cubic foot of pure hydrogen, gas 
weighs only fixty-one grains. 

XVIII. Hydrogen gas, though always 
produced by the decompoſition of water, 
carries along with it various ſubſtances, 
either ſuſpended or diſſolved in it, according 
as the bodies from which it is extricated 
are more or leſs ſimple: thus it is mingled 
with azotic gas, carbonic acid gas, or vital 
air; or it holds in ſolution water, coal, ſul- 
phur, phoſphorus, arſenic, oil, alcohol, ether, 
&. From the difference of theſe adven- 
titious ſubſtances which it contains, it varies 
in ſinell, weight, and inflammability, the 
D 2 colour 
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colour of the flame it yields, it's action on 
different bodies, and alſo in the products 
diſtinct from pure water which it affords in 
burning. Hence are derived the ſeveral 
ſpecies and denominations of inffammable 
gas admitted by authors, of which hydrogen 
gas always conſtitutes the general baſis. 


XIX. Hydrogen gas being one of thoſe 
natural ſubſtances that contain moſt caloric, 
it is among the number of combuſtible 
bodies which give out moſt, and conſe- 
quently afford moſt heat in burning. Hence 
all compound combuſtible bodies, of which 
hydrogen conſtitutes the baſis, ſuch as oils, 
fats, and in general all that originate from 
organized bodies, yield, during the proceſs of 
burning, a conſiderable quantity of heat. 
Wood, oil, pit-coal, bitumen, alcohol, ether, 
and the like, are of this kind. 


XX. It follows, alſo, from what has 
been ſaid, that thoſe compound combuſtible 
bodies, which contain much hydrogen in 
their compoſition, neceſſarily require a large 
| | portion 
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portion of oxygen in burning, and afford 
water as a product of their combuſtion, in 
proportion to the quantity of hydrogen they 
contain. Thus a pound of alcohol, on 
being burnt, yields more than a pound of 
water, &c. | 


XXI. The combuſtible bodies which de- 
compoſe water, generally ſpeaking, are thoſe 
which have a greater affinity, or ſtronger at- 
traction, for oxygen, than hydrogen has: 
but this attraction is greatly aſſiſted by the 
preſence of caloric, which has a tendency 
to unite with the hydrogen. A large quan- 
tity of caloric can even occaſion the decom- 


_ poſition of water by bodies which would 


be incapable of decompoſing it cold. To 
this light equally contributes. Tt 


XXII. The combuſtible bodies which 
will not decompoſe water at any tem- 
perature, in conſequence of their feeble at- 
traction for oxygen, which in this caſe 
always remains inferiour to that which ſubſiſts 
between oxygen and hydrogen, muſt, on 
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the contrary, when they have been burnt by 
other means, be decompoſed, or ſuffer their 


oxygen to be taken from them, by hydrogen. 
This happens to the oxyds of lead, biſ- 
muth, &c. 


XXIII. Hitherto the art of chemiſtry 


has arrived at the knowledge of no means of 


decompoſing water, but by combuſtible 


ſubſtances, which take from it it's oxygen: 
we are unacquainted with any capable of at- 
tracting it's hydrogen, and ſetting it's oxygen 
free. It would ſeem, however, that nature 


has inſtruments for effecting this inverſe 


manner of decompoſing water : the leaves of : 


vegetables ſtruck by the rays of the ſun ap- 
pear to decompoſe water by abſorbing it's 


hydrogen, and diſengaging it's oxygen in the 


form of vital air. This we may preſume to 
be in part the mechaniſm of vegetation, of 
the formation of oils, and of the renovation 
of the atmoſphere, See Chap. IX. 


remain 


XXIV. While hydrogen and oxygen, 
each diſſolved into gas by caloric and light, 


remain in contact with each other cold, they 
do not combine; no inflammation occurs, 
no water is formed. But if the mixture be 
expoſed to an ignited body, ſtrongly com- 
preſſed, or affected by any violent and forci- 
ble concuſſion, a combination of the two 


commences, combuſtion takes place, and 


water is produced. 


XXV. A ſimilar phenomenon appears to 
take place in theatmoſphere. Atmoſpheric 


detonations, claps of thunder, ſeem to be 


nothing more than a combuſtion of hydro- 
gen gas and vital air; and accordingly they 
are often ſucceeded by a torrent of rain. 


Some ſtorms of rain alſo appear to be in like 


manner owing to a ſudden formation of 


water in the atmoſphere, from the rapid 


combuſtion of hydrogen gas and vital air, 


occafioned by an electric ſpark, ariſing from 


the neceſſary re-eſtabliſhment of an equili- 
brium of electricity between different 
clouds, or between the clouds and the 
earth. 


24 XXVI. A mul- 


oo 


Te) 

XXVI. Amultitude of chemical pheno- 
mena of nature and art, formerly inexplica- 
ble and ranked as miraculous, are now 
eſteemed the neceſſary conſequences of the 
decompoſition of water well underſtood. 
Of the truths exhibited in this chapter the 
influence on the general theory of chemiſtry 
is immenſe, as will appear in thoſe that ſuc- 


ceed. 


Applications FE: the Propoſs ions in this 
Chapter. 


Artificial refrigerations. 
| The theory of the permanent ice cover- 
ing the tops of mountains, and the 
neighbourhood of the poles. 
The varieties of atmoſpheric and terreſ- 
tttial waters. 
The art of correcting the bad qualities of 
Waters. 
The theory of the ebullition of water. 
The difference between boiled water and 
water pregnant with air. | 
The 
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The diſtillation of water in the great, 
and that of falt water. 

The theory of fogs and dew. 

The theory of the hygrometer, and hy- 
grometrical phenomena. 

The burning of combuſtible ſubſtances 
by means of water. 

The gaſes W from Nagnant 3 wa- 

ters. 

The variety of inflammable gaſes. 

The colouring of ſubſtances by inflam- 
mable gaſes. 

The oxydation of metals, or ruſt, pro- 

duced by damp air. 

The theory of detonations. 

Some phenomena of metallic ſolutions. 

Some fundamental principles of the 
theory of vegetation, the formation of 
oils, &c. 
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ſure more earthy, dry, ſuſceptible of hard- 
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THE NATURE AND ACTION OF EARTHS 
AND ALEKALIES. 


I. WHAT was formerly called earth 


by way of eminence, and conſidered as an 


element, and the cauſe of ſolidity, dryneſs, 
inſipidity, indiſſolubility, &c., is now con- 
ſigned to that claſs of vague and indetermi- 
nate ideas, which the imagination, unſatis- 
fied with the ſucceſs of experience, invented 


to ſupply the place of facts. At preſent no 


elementary earth is acknowledged; and in- 


ſtead of one earthy ſubſtance, we have at 


leaſt five, all of which have an equal claim 
to be denominated elements, for each enters 
into the compoſition of various bodies. 


II. Of the five earthy ſubſtances that 


have been diſcovered, two are in ſome mea- 


neſs, 


(. 43-) 


neſs, inſipid, &c.; while the other three 
poſſeſs ſaline properties, which render them 
ſomewhat akin to the ſubſtances denomi- 


nated alkalies. Theſe three, which have 
in conſequence been termed ſalino-earthy, 
ſaline earths, alkaline earths, and earthy al- 
kalies, are baryt, magneſia, and lime. The 
other two are ſilex and alumin. 


III. The generical characters common 


to all theſe are dryneſs, unalterableneſs in 
the fire, infuſibility, and the quality of 
being inſuſceptible of decompoſition, and 
acting as ſimple and indeſtructible ſubſtances 
in combination. Beſide theſe, each has 
ſpecific characters by which it is diſtin- 
guiſhed. | 


IV. Silex, which has been named fili- 


ceous earth, quartzoſe earth, and vitrifiable 
earth, 1s rough to the touch ; it ſcratches 


and wears away metals; it is infuſible, in- 


combuſtible, inſoluble in water and moſt 
acids, ſoluble by alkalies in a ſtrong fire, and 
forming glaſs with theſe ſalts. It is found 

in 
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in abundance i in ſand, quartz, flint, agate, 
jaſper, ſandſtone, and all ſtones that ſtrike 
fire, of which it conſtitutes the baſis. It 
has neither been analyſed, nor imitated by 
ſyntheſis. Som have conſidered it as the 
moſt ſimple of the earths, the terreous ele- 
= ment, the origin of all the other earths ; but 
| experience has not ſupported their aſſer- 
tions. It is employed for various purpoſes, 
particularly for mill-ſtones, and making 
glaſs, cements, earthen-ware, &c. 
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V. Alumin, ſo named becauſe it conſti- 
tutes the baſis of alum, the ſame which 
ſome authors have called argil, is ſoft to 
the touch, and adheſive to the tongue, it 
hardens in the fire, makes a paſte with water, 
unites with moſt acids, dries in flakes, ac- 
| | .quires great hardneſs when mixed with 
water and filex, and is contained in a large 
Proportion in clays, ſchiſts, ſteatites, &c. 
It is employed for various purpoſes of art, 
| from it's aptitude for moulding into ditter- 
| ent forms, and retaining them, and it's 
aualities of ing in the fire, and hold- 
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NN 
ing water. By ſome it has been erroneouſly 
conſidered as filex changed, attenuated, and 
rotted by the action of air and water, but 
with it's intimate nature, or Fei we 
are * unacquainted. 5 
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. Baryt, or heavy earth, is remarkable 
for it's extreme ponderoſity. This is never 
found alone in nature, but always united 
with the ſulphuric or carbonic acid. In the 
fire, and in contact with the filex or alumin ; 
of the crucible, it aſſumes a blue or green 9 
colour; it is ſoluble in nine hundred times 8 1 
it's weight of water, changes ſyrup of vis 
lets green, has a ſtronger affinity even tan 
alkalies for moſt acids, and will any where 
detect the preſence of ſulphuric acid, and in- 
dicate it's quantity. It's principles are un- 
known, though it is ſuſpected of being a 
metallic oxyd. — 
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VII. Magneſia is very fine, very white, 
unalterable in the fire, ſoft, and light. It 
treſembles vegetable feculæ, requires near 
two thouſand parts of water to diſſolve it, 

"BE | very 
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in abundance in ſand, quartz, flint, agate, 
jaſper, ſandſtone, and all ſtones that ſtrike 
fire, of which it conſtitutes the baſis. It 
has neither been analyſed, nor imitated by 
ſyntheſis. Som have conſidered it as the 
moſt ſimple of the earths, the terreous ele- 
ment, the origin of all the other earths; but 
experience has not ſupported their aſſer- 
tions. It is employed for various purpoſes, 
particularly for mill-ſtones, and making 
glaſs, cements, earthen-ware, &c. 


V. Alumin, ſo named becauſe it conſti- 
tutes the baſis of alum, the ſame which 
ſome authors have called argil, is ſoft to 
the touch, and adheſive to the tongue, it 
hardens in the fire, makes a paſte with water, 
unites with moſt acids, dries in flakes, ac- 
quires great hardneſs when mixed with 
water and ſilex, and is contained in a large 
proportion in clays, ſchiſts, ſteatites, &c. 
It is employed for various purpoſes of art, 
from it's aptitude for moulding into differ- 
ent forms, and retaining them, and it's 
qualities of hardening in the fire, and hold- 
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ing water. By ſome it has been erroneouſly 


conſidered as filex changed, attenuated, and 
rotted by the action of air and water, but 
with it's intimate nature, or principles, we 
are totally unacquainted. 


VI. Baryt, or heavy earth, is remarkable 
for it's extreme ponderoſity. This is never 


found alone in nature, but always united 
with the ſulphuric or carbonic acid. In the 
fire, and in contact with the filex or alumin 
of the crucible, it aſſumes a blue or green 
colour ; it is ſoluble in nine hundred times 


it's weight of water, changes ſyrup of vio- 
lets green, has a ſtronger affinity even than 


alkalies for moſt acids, and will any where 
detect the preſence of ſulphuric acid, and in- 


dicate it's quantity. It's principles are un- 


known, though it is ſuſpected of be A 
metallic oxyd. 


VII. Magneſia is very fine, very white, 


unalterable in the fire, ſoft, and light. It 
reſembles vegetable feculæ, requires near 
two thouſand parts of water to diſſolve it, 

„ very 


them as ammoniac, with which and acids 


Z 
very ſlightly greens the tincture of of violets 
and mallow flowers, forms with acids ex- 
tremely ſoluble ſalts, and is leſs retentive 
of acids than lime, which attracts them 


from it, having nearly the fame affinity for 


it forms ſalts with two baſes, or a claſs of 
triple falts. It exiſts in conſiderable quan- 
tity in ſerpentines, mica, ſlates, and amian- 
thus; is equally incapable of analyſis with 
the preceding earths ; and, like their's, it's 
compoſition is unknown. 


VIII. Lime is the moſt alkaline of earths, 


and the only one that poſſeſſes an acid, burn- 


ing, almoſt cauſtic, diſagreeable, and urinous 
taſte. It is very powerful in converting 


the ſyrup of violets to a green colour; at- 


tracts water from the atmoſphere when 
{lacked in it; heats greatly with water, and 
becomes ſolid with it; gives out a large 
quantity of caloric when flacked dry; diſ- 
ſolves in leſs than ſeven hundred parts of 
water; attracts carbonic acid from the at- 


moſphere, and forms on the ſurface of it's 


I ſolution 


Go] 5 
ſolution a pellicle of chalk, improperly 
called cream of lime; is unalterable alone, 
but melts with ſilex and alumin; and is 
formed of principles with which we are yet 
unacquainted, though it is evidently a com- 
pound. 


IX. The pretended converſion of earths, i 
each into other, admitted by natural philo- 
ſophers, is nothing more than a chimera: ſo 
far is it from being proved, that ſilex be- 12 
comes alumin in conſequence of expoſure to 3 
the air, that flints are changed into chalk, 3 
and that chalk is converted into magneſia, 


as ſome have ſuppoſed on much too feebbe 
grounds. x = 


X, The three alkaline earths are to ap- 
pearance more manifeſtly compound than 


the other two. There is reaſon to preſume, RR 
that azot is one of their principles, and £5 


gives them their alkaline properties: how- 1 
ever, experience has yet afforded no proof in 5 
ſupport of this opinion; though their ori- | 
gin, aſcribed with conſiderable probability to 
marine 


k 0-7): 
marine animals, which contain a large por- 
tion of-azot in their compoſition, renders it 
not deſtitute of foundation. 


XI. As to the metallic nature of the five 
earths, which ſome ſuppoſed they had de- 


monſtrated by an imaginary reduction of 


them into metals, by expoſing them to a 


violent heat in contact with charcoal; the 
very ſmall and few metallic globules ob- 
tained evidently came from the charcoal 
and the earth of the cupels, and has been 


diſcovered to be nothing more than phoſ- 
phur of iron in the treatment of each of 
the different earths; whence it is ſufficiently 


proved, that they afford no metallic ſub- 
ſtance. Several natural philoſophers con- 


tinue of opinion, that earths are ſpecies of 


burnt bodies, to which the oxygen is 
ſtrongly adherent, and incapable of being 


decompoſed on account of their powerful 


attraction for this principle; but in this 
they are not ſuppo:ted by experience. 


XII. Earths 
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XII. Earths combine by twos, threes, | 


and even greater numbers, by proceſſes un- 


known to us, which nature employs on a 


very extenſive ſcale, to produce ſtones dif- 
fering in hardneſs, texture, tranſparency, 
opacity, colour, form, &c, If art have 


failed to imitate theſe compounds, the rea- 
ſon is, time, ſpace, and quantity, are want- 
ing. Something fimilar to the natural 
earthy compounds, however, may be pro- 


duced, by leaving a long time in contact 
earths, intimately mingled, and moiſtened at 
firſt with a little water. | 


XIII. The _ alkaline earths form a 


kind of intermediate link between earths and 


alkalies. The latter are diſtinguiſhable by 


their acrid, burning, and urinous taſte, their 
cauſticity, their ſingular action on the ſkin 
and all animal ſubſtances, the quality of 
changing the blue colour of violets to a 
green, and even a greeniſh yellow, and de- 


liqueſcency. We are acquainted with three 


ſpecies, potaſh, ſoda, and ammoniac. The 
firſt and ſecond have been called fixed alka- 
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lies, becauſe they melt and grow red in the 
fire before they become volatile; the third 
has been named volatile alkah, from Poſſeſ⸗· 
ſing the _— PRs 


i | TAIV1 Potath 3 is known by the IPO 
en. is dry, ſolid, white, cryſtal- 
| lized in rhomboidal plates, fuſible at a tem- 
perature of 203, and very deliqueſcent, ab- 
ſorbs water with heat and a peculiar faint 
| ſmell, combines with filex by fuſion, and 
| forms with it a tranſparent compound. It 
1 is frequently found native with lime, and 
= combined with different acids ; but is chiefly 
obtained from vegetables, in the aſhes of 
© which it remains after combuſtion. It is ſup- 
poſed, that it bears ſome analogy to lime, 
and may perhaps be formed of azot com- 
| bined with it : experience, however, gives 
ſupport to this opinion. 


XV. Soda is Procured from marine 
plants by incineration, , and conſtitutes the 
baſis of ſea-ſalt. It ſtrikingly reſembles 
potaſh in. form, cauſticity, fuſibility, deli- 


ueſcency, 
1 queſcency 


(#3 
queſcency, combination with filex by means 
of fuſion, action on animal ſubſtances, &c. z 
ſo that it was long confounded with it, and 
might have continued to be fo, if it did not 
form very different ſalts with acids, and yield 
theſe acids to potaſh. It has been imagined, 


that ſoda was a compound of magneſia and 


azot, becauſe falts with ſoda for their baſe 
have been as frequently found with falts 
having for their baſe magneſia, as calcareous 
ſalts with thoſe having potaſh for their baſis: 


but both theſe opinions remain hitherto 


equally devoid —_ proof. 


XVI. 1 or volatile altal, dif- 
fers greatly from the two preceding ſpecies 
in it's form of gas when diſſolved in caloric, 
in it's fluid form when diſſolved in water, 


in it's pungent and ſuffocating ſmell, it's 
ſolubility in air, and it's known and eaſy de- 


compoſition by the electric ſpark, metallic 


oxyds, and the nitric and oxygenated muri- 


atic acid. This decompoſition evinces, that 


ammoniac' is a compound of hydrogen and 
azot ; and for this reaſon it frequently exhi- 


E 2 | bits 


4 


” „ 
4 
1 ” * 2 8 n P 
eee 3j ²˙ ; Mg 2 — — 
‚ũĩ§7ßV d [TT CCS 
Oo 2 Aer wht wet . a A TORN oa * 1 1 2 * 2 5 n= og” PR . 7 
9 CS, 2 ²˙ X ut = be 75255 I 6 — RET Rr 3 
: 7 > — f 5 J _ Lp 8 : 


* > 
gy IF 
. 


. 
4 34 
. 
N 


r 
n 


8 4 HR 
: ned 


—— 
* 


— 2 
. Pm OEM * 20 7 * 
VP. ns Ne 
SH Cad OS * £ 5 
Sa , 
n > i ; 


Abd Gee I; 


- * ” * — — 2 # 
J : A e DEF 
= * 6 5 
L - . K Mites 
* 2. * * . k 
2 3 — 4 


an. I 


bits the phenomena of a combuſtible ſab- 


tance. Hence alſo it is eaſy to conceive, 


how animal matters furniſh ammoniac in 
conſequence of putrefaction. 


XVII. If azot ſhould at ſome future pe- 
riod appear to be the principle that forms 


alkalies, the atmoſphere will be found to 


conſiſt of a mixture of oxygen and alkaligen, 
each ſeparately diſſolved in caloric ; and it 
will exhibit an immenſe reſervoir, from 
which the philoſopher will perceive nature 
drawing the materials of two claſſes of com- 
pounds, the moſt active and uſeful in a great 
number of her operations. 


Applications of the Propoſitions in this 
Chapter. 


The extraction, preparation, and purifi- 
cation of earths. 
The theory of the arts of the — 
brickmaker, &c. 
The theory of cements and mortars. 
| The 


4 7 
The reciprocal combinations of earths 
by means of fire. 
The natural hiſtory of ſtones. 
The compound nature of earths and 
' ſtones. i 
The alteration of colours by means of 
alkalies. Oe 
Vitrification and the art of making glaſs. 
The extraction and purification of potaſh 
and ſoda, 5 : 
The theory of alkaline cauſtics. . 
dome points regarding putrefaction. 21 


4 e 5 * 
. 2 * bo kD 2p ow 32 
A 2 = 


_ __ — 
5 Pd _ C G 
# 5 
* 4 
r - h 8 - — 8 8 hy 7 
— n D ES ASE EET ? 9 a . 
3 - —. _ N . Eran ly cone 44 3 


Pn eos 


47 
2 bs q 8 8 4 > Rf apes ” " As _ n 
. EATS, Mn 
7 ek. SEES 1 


N N  O=4 
A * — 2 2288 


E 3 CH 


* 
7 „ 


3 * 


2 
12 
£ * - F a” 
"EW & — -- £2 * 12 
£622 - Sx jy 4 * 1 f F 8 — 
D © e r A * 5 * * — — 2 
wa. . 2 * 42 * 2 


hs 
4 
1 


— 


— — — — 
_— — _— —-— = — —— — — 
> en 
— ——— — — — — — — — 
— — — p 
U 
— 


= —— — n——_—_—_—_ 
— — 
— — — - 
— - 


— - — 
— — — — — — 
— , — 


— — mee — 
— —— —„— —⅛ 
” 


mot 
138 


| 


4 


HA. 


THE NATURE OF COMBUSTIBLE BODIES, 


I. COMBUSTIBLE bodies are too va- 
rious, numerous, and important in the 
phenomena they exhibit, and the combi- | 
nations they are inceſſantly entering into 
with each other and with the air, not to 
excite us to examine them with care, and 
endeavour accurately to aſcertain their pro- 
perties and ſpecific characters. 


II. In comprehending under this name all 
ſubſtances capable of combining more or 
leſs rapidly with oxygen, and diſengag ing 


from it caloric and light, we ſhould arrange 


them in two claſſes; ſimple or indecompo- 


ſible combuſtibles, or ſuch as cannot be 
decompoſed, and combuſtibles more or leſs 
compound, 


III. We 


E 

III. We call thoſe combuſtibles Gmple; 
which we are hitherto unable either to de- 
compole, or to compoſe by the union of 
different ſubſtances. With their intimate 
nature we are unacquainted. Sometimes 
they occur fingly in the mineral kingdom, 
or in one of the others ; but they are found 
moſt uſually combined two and two toge- 
ther. Such are the diamond, hydrogen, 


ſulphur, phoſphorus, carbon, and the me- 
tals. Each of theſe ſix genera, mult * 


conſidered ſeparately. 


IV. The dame 1 the hardeſt of all the 


bodies that we know. It is very remark- 


able for the power with which it refracts 


and decompoſes light, from which Newton 
diſcovered, that it was very combuſtible. It 
is found native, cryſtallized in octaedra, do- 
decaedra, &c. ; exhibits ſome varieties dif- 
fering in texture, denſity, and colour ; 
burns with a perceptible flame, and is con- 
verted into vapour by burning. It's com- 
bination with oxygen is unknown. Few 
ſubſtances act upon it; and, if it were not 

E 4 combuſtible 
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„ 
combuſtible, it might be conſidered as in- 
ſuſceptible of alteration. We know no 
compound into which it enters as a con- 
ſtituent part; and it ſeems of all bodies the 
leaſt obedient to chemical attraction. 


V. Hydrogen is one of the principles of 
water. With caloric and light it forms hy- 
drogen gas, ſixteen times as light as air, 
inſoluble in moſt ſubſtances, capable on 
the other hand of diſſolving fulphur, phoſ- 
phoſus, carbon, arſenic, oils, &c., and 
thus forming the different ſpecies of inflam- 
mable gas, formerly called ſulphurated, 
phoſphorated, carbonated, arſeniated, olea- 
ginous, &c. hydrogen gas. It decompoſes 
ſeveral metallic oxyds, and acids with 
ſimple and known radicals; imparts to all 
the compounds into which it enters, whe- 
ther they be combuſtible or not, a confi- 
derable refringent power, which property 
led Newton to conjecture, that a combuſ- 
tible ſubſtance was contained in water ; 
becomes fixed in organized bodies, and 
forms one of the principles of the mixed 

. combuſtibles 


('@ 
combuſtibles they contain. See Chapters 
IV, and X. c 


\ 


VI. Sulphur is a yellowiſh. ſubſtance, 
odorate, electric, tranſparent and octaedral, 
opake and priſmatic, and fuſible. It is ſuſ- 
ceptible of two kinds of combuſtion; the 
one ſlow, with a blue flame, and the for- 
mation of ſulphurous acid; the other rapid, 
with a white flame, during which ſulphu- 
ric acid is produced. It combines with 
earths and alkalies; becomes ſoluble when 
thus combined; unites with metals, and 
forms ſulphurous ores; and exiſts in the 
earth in very large quantity, either alone, 
or combined with metal. 


VII. Phoſphorus is a white, tranſparent, 


cryſtallized, lamellated, and extremely fuſible 


ſubſtance. It burns in two modes; flowly, 


in every temperature with which we are 
acquainted, emitting a white flame and 
acid odour, and forming phoſphorous acid; 
rapidly, in a temperature of 147%; with a 
vivid and very brilliant flame, without any 

. perceptible 


S. 
perceptible odour, and forming phoſphoric 
acid. It is never to be found pure in a na- 
tive ſtate, on account of it's extreme com- 
buſtibility ; unites with ſulphur, and with 
metals; is ſoluble in hydrogen gas; takes 
= away oxygen from ſeveral metals, and ſepa- 
ieiates them from acids, reſtoring their pro- 
per form, and metallic luſtre; and ex- 
iſts more abundantly in the mineral king- 
dom, even than in the animal, to which it 
was once excluſively attributed. | 


of coals, ſuppoſed pure and ifolated from 
earths, alkalies, ſalts, &c. It is combuſ- 


| 

| | 

| VIII. Carbon is the combuſtible matter 
| 


tible in a great degree of heat ; forms car- 
bonic acid when united with oxygen ; has 
the ſtrongeſt attraction for oxygen of any 
known ſubſtance, and deprives all other 
burnt bodies of this principle; exiſts in 
abundance in animals and vegetables, con- 
ſtituting almoſt wholly the ſolid baſis of the 
latter, and on that account remaining, and 
preſerving their form, after they are decom- 


poſed, either ſpontaneouſly or by the action 
| | of 


(9) 


of 3 is ſoluble in ane and hy- 
drogen gas; unites with metals, forming 
with iron, in particular, ſtee] and carbure 


of iron, improperly called plumbago, lead 


ore, or black lead; and is found in each of 
the natural Kingdoms, 


IX. Metals are 3 known for their great 
ponderoſity and luſtre : they are fuſible, 
cryſtallizable, and combuſtible ; decom- 
poſe water and ſeveral acids; unite with 
ſulphur, phoſphorus, carbon, and each 
other, at different temperatures ; and in their 
ſtate of oxyds perform a double function, 
that of acids with earths and alkalies, and 
that of ſalifiable baſes with acids. This 
genus differs from all that precede particu- 
larly in the number of it's ſpecies. To give 
a juſt idea of theſe, of which there are ſe- 
venteen with which which we are well ac- 


quainted, and this number will probably be 
ſil} farther increaſed by new reſearches, I 


ſhall divide this genus into five ſections: in 
the firſt I ſhall compriſe brittle and acidifiable 


metals, of which there are three, arſenic, 


4 tungſten, 
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( 60 ) 
tungſten, and molybdzna : in the ſecond 
I hall rank thoſe which are brittle, and 


fimply capable of oxydation, of which I 
| reckon five ſpecies, cobalt, biſmuth, nickel, 


| manganeſe, and antimony : the third ſec- ; 
tion will include the ſemi- ductile and oxy- 3 
dable, of which there are two, zinc, and Z 
| mercury: the fourth ſection will be aſ- ; 
»j figned to ſuch metals as are perfectly duc- ; 
| tile, and eaſily oxydable, which are tin, lead, 
| iron, and copper : and the fifth will com- ; 
| prehend thoſe that are perfectly ductile, but | 
1 | oxydable with difficulty, which are filver, 
6 gold, and platina, As the ninth chapter ? 
| is reſerved for the moſt important chemical | 
| properties of metals, it will be» ſufficient ; 
| here to exhibit briefly ſome ſpecific differ- | 
| ences of each of theſe bodies ; obſerving, 
| that the appellations of ſemi-metals, imper- 


ect metals, and perfect metals, manifeſtly 
originating from the erroneous ideas of al- 
| | chemy, ought to be diſcarded from the lan- 
1 guage of a ſcience, that has any pretenſion 
to accuracy. 


A. Arſenie 


a 6 

A. Arſenic is lamellated, of a bluiſh gray 
colour, brilliant, and fragile; and burns 
with a blue flame, and a ſmell reſembling 
that of garlic. 


B. Tungſten is of a gray white colour, 
granulated, friable, almoſt infuſible, and 
ſcarcely ſoluble in acids, though extremely 
oxydable and acidifiable by the operation of 
air and caloric. 


C. Molybdæna is in the ſtate of powder, 
or grains, blackiſh, ſhining, agglutinated, 
fragile, very little fuſible, and by burning 
becomes a white, volatile, priſmatic, and 


acidifiable oxyd. 


D. Cobalt is granulous, fine, of a roſy 
white colour, fragile, pulverable, difficult 


of fuſion, and becomes blue when melted 


with glaſs, 


E. Biſmuth is in large laminæ, of a yel- 


lowiſh white, brittle, eaſily fuſible, very 


eryſtallizable, and extremely oxydable. 


F. Nickel 
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| ( 62 ) 
F. Nickel is gray, granulous, hard, alittle 
ö fragile, extremely difficult to fuſe, and affords 
a green oxyd by means of caloric and air. 


G. Manganeſe is of a gray white colour 
and fine grain, brittle, very difficult to 
fuſe, and of all metals the moſt combuſlible 
in the air alone, ſo that it changes colour 
immediately on expoſure to it, and is re- 
duced to a black duſt in the courſe of a 
few days. It ſhould be kept underneath 
alcohol, or oil, to prevent it from burning. 
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H. Antimony is of a pure white, in 
large laminæ, brittle, hard to fuſe, and 
ſublimes on combuſtion in the air into a 
white, cryſtallized oxyd, which almoſt acts 
the part of an acid in uniting with alkalies. 


I. Zinc is of a blue white colour, in 
large laminæ, ſemi- fragile, in ſome degree 
malleable, eaſy to fuſe, the moſt inflam- 
mable of metals, burning when red hot 
with a beautiful yellowiſh white flame, and 
powerfully decompoling water. 


K. Mercury 


K 9 5 
K. Mercury is fuſible at 209 below o 
of Reaumur's thermometer, and congeals 
at 319, becomes a black oxyd /thiops per 
ſe) by mere diviſion, or is extinguiſhed by 
this imple proceſs i in every viſcous or con- 
ſiſtent matter with which it is triturated. 


L. Tin is of a brilliant white colour, 
ſoft, light, little ſonorous, capable of being 
ſcratched by the nail, very fuſible, very 
combuſtible, and affords a white oxyd, \ 
which deſtroys the tranſparency of  _n- 4 


and converts it into enamel, 


M. Lead is of a dull bluiſh colour, = 
heavy, ſoft, extremely fuſible, and affords 
an oxyd the moſt vitrifiable of all we know, 
and a glaſs of a yellow hue reſembling that 
of a topaz. 


N. Iron is white, fibrous, the moſt te- 
nacious of metals, very difficult to fuſe, 
very combuſtible, and the only metal at- 
tracted by the magnet. It readily decom- 
poſes water, changes to a a powder in the 

alr, 


(64) 
air, unites with carbon, which converts it 
into ſteel, and is the only metal any way 
abundant in the two organic kingdoms, 


O. Copper is of a fine ſhining red, very 
ſoft and ductile, odorate, and poiſonous, It 
burns with a green flame, and affords brown, 


blue, and green oxyds, the laſt of which is 


formed i in damp air. 


P. Silver 1s of a pure and brilliant white, 


deſtitute of ſmell and taſte, very ductile, not 


oxydable by caloric and air, burning with a 
greeniſh flame by the electric ſhock, grow- 
ing black from the fumes of ſulphur, un- 
alterable by the air alone. : 

Q. Gold is of a fine brilliant yellow, 
extremely ductile, leſs combuſtible and leſs 


oxydable than filver, and even ſtill leſs alter- 


able than it by the contact of air. It 
is convertible into a fine purple oxyd by the 


electric ſhock. 


R. Platina 
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R. Platina is the heavieſt, moſt infufible, 
leaſt combuſtible, and leaſt alterable of all 
metals. It is of a gray white colour, poſſeſſes 
little brithancy, and will at ſome ſuture 
period become one of the moſt valuable 
inſtruments of the arts. 


"6 Compound combuſtible bodies are all 
ſuch as reſult from a combination of ſome. 
of the preceding ones: thus the ſolutions of 


ſulphur, carbon, phoſphorus, and arſenic, 
in hydrogen gas, are inflammable gaſes: and 


the combinations of ſulphur with phoſ- 


phorus, of carbon with iron, of different 


metals with ſulphur, phoſphorus, and each 
other, are compound bodies. Such are al- 
moſt all the combuſtibles we meet with in 
nature: it · is the province of art to ſepa- 
rate them from each other, and exhibit them 
pure and iſolated. 


XI. When we compare the properties of 
compound combuſtible bodies with thoſe of 
ſimple combuſtibles, we perceive, that the 
former ſometimes abſorb oxygen with more 
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avidity than if they were alone, as many-me- 
| tallic ſulphures, and alloys ; at other times, 
| 


on the contrary, we find them leſs ready to 
burn, on account of the ſtrong attraction 
, ' they poſſeſs for each other, which is the caſe 
= in general with phoſphorated metals. 
There are even ſome that are long unalter- 


, able in the air, appearing to have loſt by 
1 . their intimate combination the property of 
ö being combuſtible, which they exert only 

| when ſtrongly heated ; as the carbure of 

4 9K iron, which is even employed with ſome 
| | ſucceſs to prevent iron from contracting 
= XII. Hydrogen and carbon, very inti- 

\ x mately united together in the capillary tubes 

| L of vegetables, - and frequently containing 
| j | ſmall portions of earths, alkalies, acids, and 
| eſpecially oxygen, from bitumens, oils, and 
A reſins, which, though they have a tendency 
„ to burn and ſeparate, preſerve ſome time the 
* equilibrium of their combination, till a 
rapid increaſe of temperature, accompanied 
with the contact of air or water, puts an 
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end to this equilibrium, by iſolating their 
elements, 
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elements, and uniting them ſeparately with 
oxygen. Accordingly the products of theſe 
compound combuſtibles are univerſally water 
and carbonic acid. It is the ſame with alco- 
hol, and with ether, formed by modifica- 
tions of the principles of vegetable matter, 


which, in their ultimate analyſis, are no- 
thing elſe than combinations of hydrogen 


and carbon with more or leſs oxygen and 
water. See Chapters X, XI, XII. 


XIII. This exhibition of the different ſpe- 
cies of combuſtible bodies, and their principal 
characteriſtic properties, ſhows the part they 
act in the phenomena of the globe. It 


authorizes us to divide almoſt all the pro- 


ductions of nature into two grand claſſes, 


one of combuſtible bodies, the other of 


bodies already burnt: in the maſſes and 
action of the former we diſcern the cauſes of 


inflammable meteors, partial heat, volca- 


noes, the perpetual alterations of the ſur- 
face of the earth, &c. ; in the exiſtence of 
the latter, we perceive the ſource of the 
number and diverſity of acids, ſaline com- 


pounds, oxyds, and metallic ſalts, which 


Fa vary 


IF 
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vary in a thouſand ways -the appearance 
of ores, their reciprocal decompoſition, and 
their alterations by the action of water, air, 
and light ; in fine, we diſcover in vegetables 
machines which nature has organized for 
the purpoſe of intimately combining ſeveral 
of theſe ſubſtances with each other, in 
order to form compounds more ſubſervient 
to it's grand deſigns, as they are leſs durable 
and permanent. 


D 


Applications : of the Propofittons in this 
C 


The circumſtantial hiſtory of the com- 
buſtion of each combuſtible ne 
in particular. 

The hiſtory of ſoils impregnated with 
ſulphur, and of native ſulphuric acid. 

The phenomena of natural inflammable 
gaſes 1n quarries, mines, the atmo- 
ſphere, &c. 

The properties of earthy, alkaline, and 
metallic ſulphures, 


The 


( 69 ) 
The converſion of ſulphures into ſul- 
phits and ſulphats by the action of 


air and water. 


The properties, extraction, and combi- 
nations of phoſphorus: metallic 
phoſphures. 

The exiſtence of native metallic car- 
bures. 

The phenomena depending on the den- 
ſity, weight, ductility, and a 


of metals. 
The properties and uſes of alloys. 
The formation of ſecondary ores, from 


' — 


native metallic ſalts. 7 5 1 
Volcanoes, and ſulphurous and chew 2 | 
waters. 4 
Bitumens ; the compariſon of ſulphur, _. | 3 
carbon and ſimple combuſtible bodies, | 3 


with oils, &c., &c. 
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THE FORMATION AND DECOMPOSITION 
| OF ACIDS. 


I. Since all acids reſemble each other in 
their taſte, their manner of giving a red 
colour to vegetable ſubſtances, their ten- 
dency to combine with earths, alkalies, and 
metallic oxyds, and their property of attract- 
ing and being attracted powerfully, it was 
natural to preſume, as Newton obſerved, 
that they likewiſe reſembled each other in 
their intimate nature, and poſſeſſed ſome 
homogeneal principle: and chemical analy- 
ſis, by the helpof the new means it has in it's 
power to empley, has eſtabliſhed this as a 
truth beyond the poſlibility of doubt. 


II. As every acid contains oxygen, and 
loſes it's acidity exactly in proportion as it 
is deprived of this principle, we ought to 
conſider acids as burnt. or oxygenated 


ſub- 


(gn) 
ſubſtances, which | are hi to each other 


from the preſence of the . bn. 
ciple. ; 


III. There are two methods of acquiring 


by forming them, by compoſing them 
from their conſtituent parts, in uniting 
with oxygen ſuch ſubſtances as are capable 
of becoming acid by an union with it : the 
other, by decompoſing them, by unburning 
them, in depriving them of their oxygen 


r has great * 

Iv. Colfideced inthe laſt mentioned view, 
claſſes, namely, 1ſt, thoſe which may be 
both compoſed and decompoſed, of which 

our knowledge is moſt complete: 2dly, 
thoſe which we can only compoſe, being 


thoſe which have never yet been either com- 


remains altogether unknown. i 
5 v. Since 


a knowledge of the nature of acids: one 
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by the aid of ſubſtances with which Ris 


all known acids may be divided into three 


incapable of decompoſing them; and with 
theſe alſo we are well acquainted : gdly, 


poſed, or decompoſed ; the nature of Weh 


(7 ) 

V. Since, but of thirty known ſpecies of 
acids, as there are but three, ſtrictly ſpeaking, 
which are in the laſt predicament, or which 
we can neither compoſe nor decompoſe, ſo 
that we are neceſſarily ignorant of their 
nature, there is no reaſon why we ſhould 


not regard ſubſtances of this kind as accu- 


rately diſcriminated, and contemplate their 
general properties and compoſition. 


VI. All acids being compounds of Oxygen 
with different ſubſtances, the former princi- 


ple is the cauſe of their reſemblance and 
common properties; the latter, being diffe- 


rent in each, may ſerve to characterize each 
in particular. For this reaſon, thoſe mat- 


ters which are variable in acids are termed 
their radicals, or acidifiable principles. 


VII. Thus all acids are combinations of 
radicals, or acidifiable ſubſtances, different 
in each ſpecies, with oxygen, which is the 
ſame in all: whence it follows, that their 
common properties, their characters as acids, 
depend on oxygen; their particular proper- 

| tles, 


(e V. 


ties, their ſpecific characters, ariſe from their 


radicals. 


VIII. The word acid, indicating the 
general and identical nature of theſe ſub- 


ſtances, forms their generical name, while 


the particular name of the radical contained 
in each may with propriety deſignate each 
particular acid. Thus ſulphur is the ra- 
dical of the acid we name ſulphurie, phoſ- 
phorus that of the phoſphoric, carbon that of 
the carbonic, and ſo on. 

IX. Though this nomenclature enjoys 
the advantage of exprefling the nature of 
each acid, we are unable to employ it for all, 
becauſe the radicals of ſome are unknown, and 
thoſe of others are themſelves compeunded 
of ſeveral principles, and would conſequently 
require too complicated appellations. 
KX. Acidifiable radicals may contain diffe- 
rent quantities of oxygen, and under this 


point of view they poſſeſs two ſtates of . 


acidity, The firſt is that, in which they 
contain 
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contain the leaſt poſſible quantity of oxygen 
to render them acid. In this their acidity 
is commonly weak, and they adhere but 
feebly to the baſes with which, they are 
capable of forming ſalts. The modern me- 


thodical nomenclature deſignates this ſtate of 


combination and acidity, by giving the 
names of theſe weak acids the termination 
ous, Thus we fay the ſulphurous, nitrous, 
phoſphorous, or acetous acid. The ſecond 
ſtate of acids is that, in which they contain 


more oxygen, and in general are completely 


ſaturated with it. In this they have all the 
ſtrength and attraction they are capable of 
poſſeſſing as acids, and the modern nomen- 
clature expreſſes it by the termination ic. 
Thus we ſay the ſulphuric, nitric, pheſpho- 
ric, or acetic acid. 


XI. With ind to * the proportion of 
oxygen united to acidifiable radicals, {till 
greater latitude may be given to the conſide- 
rations preſented in the foregoing paragraph. 
Each radical may be contemplated in four 
ſtates: iſt, containing very little oxygen, 

"x > -.- mot 


(Cn) 


an acid, and in this it is nothing more than 
an oxyd: ſuch is ſulphur coloured red or 
brown, by expoſure to the air, and a degree 
of heat inadequate to produce inflammation 
when it is oxyd of ſulphur : 2dly, contain- 
ing more oxygen than in the preceding 
caſe, and enough to become an acid, though 
weak; as in the ſulphurous acid: zdly, 
poſſeſſing ſtill more oxygen than in the 
ſecond inſtance, and having acquired power- 
ful acid properties: ſuch is the ſulphuric 
acid: Athly, conjoined with a larger doſe of 
oxygen than is neceſſary to conſtitute a 
powerful acid, an acid in ic; when it is 
termed an oxygenated acid, or even ſuperoxy- 
genated. 


merated it follows, that we have two modes 
of forming at will acids with different pro- 
_ portions of oxygen. One is, to combine the 
radicals with ſuch determinate quantities of 
oxygen as are neceſſary to convert them into 
the ſtate required, as is done with ſulphur, 


not ſufficient to impart to it the nature of 


XII. From the conſiderations above enu- 


phoi- ä 


14,2. 


EO 
_ phoſphorus, or arſenic: the other to extract 
from acids containing the greateſt poſſible 
quantity of oxygen different proportions of 
this principle, by means of combuſtible 
ſubſtances which abſorb it with great avidity. 


XIII. The latter method, founded on the 
affinity of oxygen for different combuſtible 
ſubſtances, is frequently employed with 
ſucceſs for the complete decompoſition of 
acids, by depriving them of all the oxygen 

they contain. It is in this way, that 
acids inflame combuſtible ſubſtances. To 
produce this effect it is. ſufficient, that the 
acids employed do not contain oxygen in a 
ſtate of ſolidity, and that the inflammable 
matter brought into contact with it will 
abſorb it in a more ſolid ſtate than that in 
which it ſubſiſts in the acid. But theſe 
conditions being requiſite, inflammation by 
no means takes place in all decompoſitions 


of acids by combuſtible ſubſtances. 


XIV. Hot charcoal is ſucceſsfully uſed to 
| _ decompoſe all acids ſuſceptible of decompo- 
| ſition 
| 


role ni, 


* 

ſition; but it is not the only combuſtible 
ſubſtance, that will anſwer the purpoſe; for 
moſt metals, phoſphorus, ſulphur, and hy- 
drogen in a dry and ſolid ſtate, as it exiſts in 
vegetable compounds, poſſeſs the ſame pro- 


perty. 


which is owing to their particular radicals, 
as has been already ſaid, may be divided into 
four claſſes, according to the nature of their 
baſes being known or unknown, ſimple or 
compound. 


and ſimple radicals, or ſuch as are formed 
by the union of indecompoſable combuſtible 
ſubſtances with oxygen. It's ſpecies are the 
following: ſulphuric acid, nitric acid, car- 
bonic acid, phoſphoric acid, arſenic acid, 
tungſtenic acid, and molybdenic acid. 


radicals that are unknowa, but ſtrongly fuſ- 
pected of being fimple. In it may be 
2 OD reckoned 


XV. All the acids, the fpecific nature of 


A. The firſt claſs includes acids with known 


B. The ſecond claſs compriſes acids with 
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reckoned the muriatic acid, fluoric acid, and 
boracic acid. 


C. In the third claſs I rank acids with 
binary compound radicals. Such are all the 
vegetable acids, the common radical of 


which is a compound of hydrogen and car- 


bon. In this claſs the ſuccinic acid ſhould 
alſo be placed. 


D. To the fourth claſs belong all acids 
of which the radicals are at leaſt triple com- 
pounds. In this are comprehended the ani- 
mal acids, the radicals of which are combi-- 
nations of carbon, hydrogen, and azot. 


XVI. Not only is each of the claſſes in 
the preceding ſection diſtinguiſhable by ge- 
neral characters inherent 1n it, but each in- 
dividual acid alſo poſſeſſes properties, by 
which it is characterized, and which pre- 
vent it's being confounded with any other. 
And theſe properties may even be denoted 
by ſimple and eaſy expreſſions, by phraſes 
ſimilar to thoſe, which naturaliſts have 


learnt 


(mk 
learnt from Linne to employ. A ſketch of 


this method will be exhibited in the fol- 
lowing ſections. 


XVII. All acids with ſimple and known 
radicals are capable of being decompoſed by 
combuſtible bodies, which they burn with 
more or leſs rapidity, and are thus reduced 
to their radicals. It is even by means of 
this decompoſition, that the nature of their 
radicals becomes known. We can alſo form 
them from their conſtituent principles, by 
uniting their radicals with oxygen. 


Acids with unknown radicals, which are 


ſuſpected of being ſimple ſubſtances from 
ſtrong analogy, have no other claſſic cha- 
racter than thoſe of, being inſuſceptible of 
decompoſition by means of combuſtible ſub- 
ſtances, and incapebes of being formed by 


art. 


Acids with binary radicals, or vegetable 
acids, are diſtinguiſhable by the following 
characters. 1. They are all decompoſable 


by 


x 


| 1 

by a ſtrong fire and a ſufficient addition of 
oxygen. 2. In this decompoſition they af- 
ford water and carbonic acid, formed by 
the disjunction of their hydrogen and car- 
bon, each of which unites ſeparately with 
a portion of the oxygen. 3. They are de- 
compoſed ipontaneouſly and ſlowly in a tem- 
perature above 53“, if diſſolved in water. 
4. They cannot be decompoſed by any 
known combuſtible body, their radical being 
compounded of two ſubſtances Which have 
the ſtrongeſt attraction for oxygen of any 
with which we are acquainted. 5. They 
are convertible into each other; which is 
owing to the difference between them con- 
ſiſting ſolely in the proportion of their three 
conſtituent principles. 


Acids with ternary radicals, and thoſe 
which are ſtill more compound, or animal 
acids, though the leaſt known of all, poſſeſs 
ſome properties which may be deemed claſſic 
characters. Such are thoſe of affordin g am- 
moniac when decompoſed by fire, and fur- 
niſhing 


4%) 
niſhing pruſſie acid on the proportion of 
their principles being changed. 


XVIII. To theſe claſſic characters their 
ſpecific characters muſt be added, attempting 
a language analogous to that of the botaniſt 
and ee 1 


Acids W the firſt claſs, or with F * and 


hnown radicals. 


"Bis Sulpbairie acid, rin of ſulphur 
and oxygen by the combuſtion of ſulphur, 
inodorous, twice as heavy as water, very 
cauſtic, leſs volatile than water, affordin g 
ſulphurous acid gas and ſulphur on being 
decompoſed by red-hot charcoal, metals, 
&c., and forming ſulphats with earths, al- 
kalies, and metallic-oxyds. = 


B. Sulphurous acid, having a powerful 
ſmell, very volatile, gaſeous, deſtructive of 
blue vegetable colours and removing ſtains 


produced by theſe colours on white, gra- 
2 ä 
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dually attracting oxygen from the air, and 


ſeveral acids or oxyds, and forming ſulphits 
with earthy or alkaline baſes. 


C. Nitric acid, liquid, white, cauſtic, of 


2 ſtrong and nauſeous ſmell, formed of azot 
and oxygen, inflaming ſulphur, charcoal, 
zinc, tin, and oils, yielding to combuſtible 


bodies various portions of oxygen, and thus 


giving birth to nitrous acid, nitrous gas, or 
nitrous oxyd, deſtroying colours, burning 
and turning yellow vegetable and animal 
ſubſtances, converting them into acids, de- 
compoſing ammoniac, produced by putre- 
fying animal matter, forming nitrats with 
earths and alkalies, remaining ſlightly united 
with metallic oxyds, and tending to acidify 
them. 


D. Nitrous acid, the ſame as nitric acid 
except in having a ſmaller portion of oxygen, 
red or orange « coloured in the ſtate of gas, 
very volatile, depriving vegetables of colour, 
becoming blue and green on the addition of 
water, turning yellow nitric acid to which 
it is united in different proportions, yielding 
. | nitrous 


n 
ſi 


a. 


EW) 
nitrous gas on the contact of combuſtible 


ſubſtances, and forming nitrits with earths 
and alkalies. | 


E. Carbonic acid, formed of twenty-eight 
parts of carbon with ſeventy- two of oxygen, 
2 gas heavier than air and diſplacing it, filling 
ſubterraneous cavities, diſengaging itſelf from 
liquors in a ſtate of vinous fermentation, ex- 
tinguiſhing lighted candles, killing animals, 
reddening only light vegetable blues, precipi- 
tating chalk from lime-water, re-diſſolving 
the chalk in the water, mineralizing acidu- 
lous waters, baryt, lime, copper, iron, and 
lead, in quarries and mines, forming carbonats 
with earths, alkalies, and metallic oxyds, 
decompoſable by phoſphorus alone, and 
when it is united to alkaline baſes, particu- 
larly ſoda in the ſtate of carbonat. 


F. Phoſphoric acid, compoſed of phoſ- 
phorus and oxygen united by rapid and 
complete combuſtion, liquid, denſe, or fo- 
lid, vitrifiable by means of fire, diſſolving 
lilex in the act of vitrification, decompoſable 

G 2 by 
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by carbon which reſtores it to the ſtate of 
phoſphorus, and forming phoſphats with 
earths, alkalies, and metallic oxyds. 


G. Phoſphorous acid, differing from the 
phoſphoric only in containing leſs oxygen, 
volatile, odorous, eliciting oxygen from va- 
rious bodies, and forming phoſphits with 
[ earthy, alkaline, and metallic baſes. 


H. Arſenic acid, formed of the metal 
called arſenic and oxygen*, fixed, fuſible 
into a glaſs, decompoſable by means of a 
large quantity of light and caloric, as well 
as by ſeveral combuſtible ſubſtances, and 
forming arſeniats with earths, alkalies, and 
metallic ozyds. Oxyd of arſenic, being alſo 
| capable of uniting with theſe baſes, may be 
confidered as a ſort of arſenious acid. 


I. Tungſtenic acid, compoſed of the metal 
called tungſten and oxygen, a white or yel- 
* Combuſtion reduces arſenic to an oxyd only; nitric acid, 


or oxygenated muriatic acid, adds to this oxyd the quantity 
of oxygen neceſſary to convert it into arſenic acid, 


lowith 


$1} 1 
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bei nab e, fixed, infuſible, aifficultly 
ſoluble, reducible to tungſten by means of 
hydrogen, carbon, &c., forming the native 
tungſtat of lime called /apis ponderoſus, 
and the native tungſtat of iron, or wolfram 
of mineralogiſts. 


K. Molybdenic acid, compoſed of the metal 
named molybdena and oxygen, of a rough - 
taſte, metallic like the two preceding ſpecies, 
in a white powder, becoming blue on the 
contact of ſuch ſubſtances as reduce it, and 
in conſequence of the loſs of oxygen return- 
ing to the ſtate of molybdena. 


Acids of the ſecond claſs, or with unknown 
radicals. 


XIX. There are three acids, the radicals 
of which are unknown, though ſuſpected to 
be imple : : the muriatic, Huoric, and bo- 
racic. 


G 3 | A. Mu- 


1 

A. Muriatic acid, gaſeous or fluid, of a 
pungent ſmell, unalterable by any known 
combuſtible ſubſtance, on the contrary at- 
tracting oxygen from ſeveral burnt bodies, 
particularly from metallic oxyds, and thus 
becoming oxygenated muriatic acid. The 
oxygenated muriatic acid is remarkable for 
it's greeniſh yellow colour, it's action on 
the organs of animals which it thickens and 
contracts, it's properties of diveſting vege- 
table ſubſtances of colour, burning and in- 
flaming moſt combaſtible ſubſtances, and 
forming with potaſh a falt, which rapidly 
ſets fire to heated inflammable ſubſtances, 
and affords the pureſt vital air known. 


B. Fluoric acid, gaieous, forming a very 
thick white vapour in the air, corroding 
glaſe, diſſolving filiceous earth, and forming 
with this earth a permanent gas, from which 
water ſeparates a part of the ſilex. 


ny 
Wl 


C. Boracic acid, dry, cryſtalliſed in hexae- 
dral mine, Tulible into a glaſs, poſſeſſing 


little 


(#7 


all other acids. 


Aid. of the third claſs, or - wit binary ra- 
| dicals. 


XX. Acids with binary mixed or com- 
pound radicals belong particularly to the 
vegetable kingdom, and are formed by the 
union of carbonated hydrogen or hydroge- 
nated carbon with oxygen in different pro- 
portions, which accounts, as has already 
been ſaid, for their reci iprocal converſion 
into each other. Theſe acids being pretty 
numerous, and capable of becoming ſtill 


more ſo by daily diſcoveries, I have divided 


them into five genera, in which I have re- 


gard to their nature and formation. The 
| firſt genus includes the pure acids formed 
in vegetables, reckoning amongſt theſe the 


ſuccinic acid, which is manifeſtly of vege- 
table origin. In this there are five ſpecies : 


"4 the 


little taſte, difficultly ſoluble, melting with 
filex, having very feeble affinities, and re- 
ſigning earthy or alkaline n to almoſt 


„ 
the ſuccinic, citric, gallic, malic, and ben- 
zoic acids. The ſecond compriſes vege- 
table acids perfectly formed, but partly 
ſaturated with potaſh. Of theſe, which are 
termed acidules, there are two ſpecies, the | 
tartarous and oxalic. In the third genus I 
claſs the particular acids formed by the 
agency of the nitric acid, and the precipi- 
tation of it's oxygen upon vegetable ſub- 
ſtances. We have yet but one diſtinct 
ſpecies in this genus, the camphoric acid ; 
though the oxalic and malic acids are fre- 
quently formed by treating vegetable ſub- 
ſtances with the nitric acid. In the fourth 
genus I place the acids formed in vegetables 
treated with fire. Such are the pyromucous, | 
pyroligneous, and pyrotartarous acids. The 
fifth genus comprehends vegetable acids pro- 
duced by fermentation, of which we are 
acquainted with only one, the acetous. The 


following are the ſpecific characters of the 
twelve acids here enumerated. 


A. Succinic acid, diſengaged and ſub- 
limed from heated amber, of a ſtrong bitu- 
1 : minous 
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minous ſmell, oleaginous and inflammable, 


volatile, cryſtallizable in the ſhape of need- 
les, forming permanent cryſtallizable falts, 
particularly with metallic oxyds, and ad- 


hering more forcibly to the three alkaline 


earths than to alkalies. 


B. Citric acid, cryſtallizable in rhomboi- 
dal laminæ, not convertible into oxalic acid 
by means of the nitric, having more affinity 
to earths than to alkalies, and ſpontaneouſly 
decompoſable in water and by the action of 


fire. 


C. Gallic acid, abounding in galls, cry- 
ſtalliſed in little gray or yellowiſh needles, 
ſtyptic, precipitating iron black from it's ſo- 
lutions, reducing metallic oxyds united to 


other acids, and convertible into oxalic acid 


by means of the nitric. 


D. Malic acid, abounding in apples, not 
cryſtallizable, convertible into oxalic acid 
by means of the nitric, and forming at the 
ſame time with the malic acid, and even be- 
fore it, in vegetables treated. by the nitric 
acid, 

E. Ben- 
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E. Benzoic acid, obtained from benzoin, 


ſtorax, balſam of Peru, vanilla, and cinna- 
mon, by means of heat, cryſtallizable into 


compreſſed priſms, of an aromatic ſmell 


when warmed, fuſible by a gentle fire, vo- 
latile, inflammable, little ſoluble in water, 


ſoluble in the nitric acid, but not decom- 
poſable by it. 


F. Tartarous acidule, formed of tartarous 
acid partly ſaturated with potaſh, exiſting 
in wine, cryſtallizable, decompoſable by 
fire, affording a conſiderable quantity of car- 


bonic acid and oil, and leaving behind much 


carbonat of potaſh, yielding alſo on diſtilla- 
tion pyrotartarous acid, little ſoluble, de- 
compoſable in water, forming triple falts 


with alkelies and metallic oxyds, and be- 


coming very ſoluble by the addition of borax 
or boracic acid. The tartarous acid, ob- 
tained from the acidule, is cryſtallizable in 
needles interwoven amongſt each other, un- 
alterable in the air, very ſoluble, forming 
anew the acidule by the addition of a little 


potaſh, decompoſing the ſulphats, nitrats, 


and 


(96 
and muriats of potaſh and ſoda, till they re- 


ciprocally form acidules, and convertible into 


oxalic acid by means of the nitric. 

G. Oxalic acidule, formed of oxalic acid 
partly ſaturated with potaſh, extracted from 
the juice of ſorrel, cryſtallized in paral- 
lelopipeds, little decompoſable by fire, af= 


fording no oil, little ſoluble, and forming 


triple falts with earths and alkalies. The 
oxalic acid extracted from it 1s very foluble, 
and very cryſtallizable, attracts lime from all 
other acids, perfectly reſembles that which is 
formed from all vegetable ſubſtances by the 
contact of nitric. acid, and is the leaſt de- 
compoſable and moſt oxygenated of the ve- 
getable acids. 


H. Camphoric acid, produced by diſtil- 
ling camphor with nitric acid, cryſtallizable 
in parallelopipeds, forming perfectly cryſtal- 
lizable falts with earths and alkalies, and not 
attracting lime from all the other acids as 
_ oxalic acid does. This acid is very little 


known, 
I. P V's 
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I. Pyrotartarous acid, a modification of 
the tartarous acid produced by fire, of an 
empyreumatic ſmell, and burnt colour, very 
rarefiable and ſwelling up greatly with ca- 
loric, not cryſtallizable, and forming with 
earthy and alkaline baſes ſalts different from 
thoſe afforded by the tartarous acid With 

this acid we are but little acquainted. 


K. Pyromucous acid, formed by the 
diſtillation of gums, ſugar, or feculæ, poſ- 


ſeſſing very powerfully the agreeable ſmell 


of a lozenge, volatile, colouring vegetable 
and animal ſubſtances red, and decompoſa- 
ble by a ſtrong fire. This alſo is little 
known. 


L. Pyroligneous acid, extracted from wood 
by diſtillation, of a pungent fetid ſmell, not 
cryſtallizable, decompoſable by a ſtrong fire, 
volatile, forming peculiar falts with earths, 
alkalies, and metallic oxyds, and having par- 


ticular attractions for theſe baſes, but in 


other reſpects we are as little acquainted 
with 1t as with the two preceding acids. 
M. Acetous 


% 


1 


M. Acetous acid, formed by the fermen⸗ 
tation of wine, on which account it is called 
vinegar, of an agreeable ſmell and taſte, 
volatile and liquid, decompoſable by a ſtrong 
fire, capable of being ſurcharged with 


oxygen when diſtilled with metallic oxyds, 


and thus becoming acetic acid, or radical 
vinegar, which. is more acrid and odorous 
than the acetous acid, inflammable,and 
mixed with alcohol, e 


Acids of the fourth claſs, or with ternary 


radicals. 


XXI. Acids with ternary compound 
radicals, which were ſpoken of above as 
formed in general of carbon, hydrogen, and 
azot, united with oxygen, appertain more 
eſpecially to animal ſubſtances. With theſe 
we are ſtill leſs acquainted than with the 
preceding acids : but recalling here to the 
reader's mind, that they all furniſh ammo- 
niac on being decompoſed by the action of 
fire, and pruſſic acid on a change in the pro- 
portion of their principles, I ſhall remark, 
that the pruflic acid ſeems to be to theſe 


acids 
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000 in general what the oxalic is to vege- 
table acids, and add, that on converting 
animal ſubſtances into oxalic acid by the 
agency of nitric acid, pruſſic acid is con- 
ſtantly formed during the operation, and 
evolved in the ſtate of vapour. 


There are ſeven animal acids known, all 
of which appear to belong to this claſs of 

compounds, namely, the lactic, ſaccholactic, 
ſebacic, lithic, formic, bombic, and pruſſic 
acids. In each let us ſeek for a few cha- 
racteriſtic properties. 


A. Lactic acid, formed, with a little 
acetous acid, in milk ſpontaneouſly ſoured, 
not cryſtallizable, ſoluble in alcohol, afford- 
ing on diſtillation an acid analogous to the 
pyrotartarous, forming deliqueſcent ſalts 
with earthy and alkaline baſes, and decom- 
poſing alkaline acetits. 


B. Saccholactic acid, precipitating 8 
white powder from oxalic acid formed by 


. Bf milk and nitric acid, little ſapid, 
ſcarcely 
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ſcarcely at all ſoluble, decompoſable by fire, 
when a falt reſembling benzoin in ſmeil  - 
ſublimes from it, and forming cryſtallizable 

falts with alkalies. This -is very little 
known. | | 


{ 


C. Sebacic acid, obtained from fat by the 
action of fire, ſeparated from it alſo by 
alkalies and lime with the aſſiſtance of a 
ſtrong heat, liquid, white, ſmoaking, very 
acrid in taſte and ſmell, forming cryſtalliza- 
ble and fixed ſalts with earth and the alkalies, 
decompoſing muriat of mercury, and de- 
compoſable by a ſtrong heat. 
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D. Lithic acid, exiſting in human urine, 
forming the ſtone in the bladder, dry, cryſtal- 
lized in flat needles, almoſt infipid and 
inſoluble, in part volatile, decompoſable by 
a ſtrong heat, affording ammoniacal carbonat 
and pruffic acid by the agency of fire, for- 
ming a beautiful red ſolution with nitric 
acid, ſoluble in cauſtic alkalies, and precipi- 
tating of a gridelin or reddiſh colour from 
the urine of perſons labouring under fever. 


E. For- 
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F. Formic .acid, obtained from ants by 
diſtillationorexpreſſion with water, reddening 
blue flowers while in the living inſect, 
flying off in a very highly odotous vapour, 
| in ſmell analogous to muſk, killing animals 
in this form of gas, capable of being employ- 
ed for the ſame domeſtic purpoſes as vinegar, 
decompoſable by a ſtrong fire, taking oxygen 
from oxygenated muriatic acid, frequently 
ſtronger than ſulphuric acid, and forming 
| cryſtallizable and not deliqueſcent ſalts with 
| Ms earths and alkalies. 


F. Bombic acid, contained in a reſervoir 
| near the anus of the chryſalis of the filk- 
j worm, extracted from this reſervoir either 
| by expreſſion or by means of alcohol, 
mingled with a brown oil and a gum while 
in the worm, liquid, -of an amber yellow 
| colour, decompoſable ſpontaneouſly, and 
of affording pruſſic acid by means of diſtiJlation 
| and nitric acid. In it's combinations it is 
unknown, | 


G. Praflic 


6 

G. Pruſſic acid, ſaturating iron and colou- 
ring it in pruſſian blue, obtained at preſent by 
the diſtillation of blood, or the action of nitric 
acid on albumen, gluten, animal fibre, &c;, 
and diſengaged in proportion as oxalic acid 
is formed, remarkable for a noxious fetid 
ſmell analogous to that of bitter almonds, 
very decompoſable by a ſtrong fire and then 
affording ammoniac, ſuſceptible of the form 
of gas, taking metallic oxyds from a great 
number of other acids, capable of being 
artificially formed by the union of hydrogen, 
carbon, azot, and oxygen, little acid in it's 
taſte, and cmi; as far as appears, Very 
little oxygen. 


XXII. It follows from what has been 
advanced in the preceding ſections, that if 
acids be divided into two claſſes, diſtin- 
guiſhed by having ſimple or compound radi- 


cals, they will be found to differ principally 


in this cireumſtance, that thoſe with ſimple 
radicals are not convertible into each other, 
becauſe the properties of one ſimple radical, 
ſulphur for example, vary much from thoſe 
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of another, ſuch as phoſphorus, whence it 
would be neceſſary to begin with converting 
theſe radicals into each other, which is far 
beyond the power of art: the acids of the 
ether claſs, on the contrary, being formed in 
general of a baſe compoſed of hydrogen, 
carbon, and azot, united with oxygen, 
appear to differ from each other only in the 
proportions of the two or three principles 
which enter into the compoſition of their 
radicals, and of the oxygen united with theſe, 
have a tendency to undergo inceſſant changes 
in their compoſition, eſpecially from varia- 
tion of temperature, humidity, &c. and 
ſpontaneouſly paſs into different ſtates. Thus 
fiom the mere efforts of vegetation plants 
contain different acids at different periods of 
their growth: and thus ſolutions of vegetable 
acids in water change, alter their nature, and 
ultimately yield a certain quantity of carbo- 
nic acid and water, as they arrive at the laſt 


ſtage of decom polition. 


XXIII. If we attend to theſe facts, it is 
eaſy to perceive, that there {till remain to be 
diſcovered 


. 
diſcovered not only the nature of ſeveral 
acids, with the compoſition of which we are 
unacquainted, but alſo perhaps a conſiderable 
number of new acids, in plants and animals. 
For among the productions of theſe organi- 
zed beings, the principles of which we have 
only begun to inveſtigate, we are far. from 
having exhauſted all the poſſible combina- 
tions of cat bon, hydrogen, azot, and oxygen, 
as the moſt ſuperficial calculation will demon- 
ſtrate, To this order of inveſtigation and 
diſcovery we muſt refer the examination of 
the acids indicated in cork, gray-peaſe, and 
ſeveral other vegetable matters, as well as 
thoſe of the paſtric juice, the coagulum 
of the blood, cruoric acid, &c. It will be 
perceived too, from the ſucceeding chapter, 
that moſt burnt metals ſeem to enter into the 
claſs of acids, and comport themſelves as 
theſe falts in a great number of combina- 
tions: ſo that acids appear to be the moſt 
numerous of all bodies, and perform the 
principal parts in the chemical alterations, 


which both ſimple and compound ſubſtances 


are deſtined inceſſantly to undergo. 


Ha Application 


” 
_ 9 —_ 
Ann ——— — 


Py RISE CC 8 
5 Les, aromas — "M8" ae 


+} 


Z 


- , 9 
Þ a | 
7 
, 
* N þ | 
” 
" _ fs I 
= — *» : 
* ox : 1 n 8 > . p . —— . 2 ae ae. ke 7 : = - 7 a 
. . ; x 5 —— II ES 4” Ad 5 S ˙ ms RS. 
* 2 — * — lis om. arte — — — — 3 n r : II n EI — 2 8 * 2 ys Fe C * * 2 ; Fs ds”: | 2 On ot 4 : me 
$625 — 5 2 * . N = : : e . ho ( 2 — p . A IT g 8 Ps 1 8 r n 0 2 
4 8 2 8 r * 5 * , " 2 3 5 25 * * * d 3 — c WW 1 > p 3 
4 a 4 q | 1 8 2123 3 r 3 nes IOW — 3 1 5 ——— oi . oat; rt es „ Ys, IE IS EOS IDS 3 2 
1 N 8 4 2 : C » 4 p 8 3 * * 3 ES 42 7 — 8 r =. Wr = Lhe i & R r — A — —— 55 2 I yd 
- | a . — ; . — 5 fo * — 3 — Ss at NE 2, This ; l => T ; 3 fs N Ws b% ” = — 
= : A © — e colts r 
2 D =. — 1 


(100) 


Applicati on of the P rope ian 7 eſpefting : 


acids. 


The artificial formation k . acid, 
by the combuſtion of ſulphur in the great. 


The diſcharging of colour from white linens 
and ſtuffs by means of. the ſulphurous 

acid. 

The new art of bleaching by means of the 
oxygenated muriatic acid. 

The theory of the aqua regia of the an- 
cient chemiſts. 


The art of engraving on glaſs by the. 


fluoric acid. 


One part of the theory of the Sema of 
artificial nitre-pits. 


| The exiſtence and formation of 3 known 
native acids. 


The influence of acids in mineralization. 
The extraction and purification of vegeta- 
ble acids and acidules. 


The 


* 


(6 
The ſpontaneous formation and deſtruction 
of vegetable acids. 


Their reciprocal converſion into each other 
by vegetation, fermentation, &c. 
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CHAP. VII. 


OF THE UNION OF ACIDS WITH EARTHS 


AND ALKALIES. 


I. ALL acids unite with alkalies and the 
alkaline earths without being decompoſed. 
The combinations thus formed have been 
called neutral, middle, compound, or ſecon- 


dary falts. To the firſt two of theſe names 
they have no claim, unleſs when they are 
neither acid nor alkaline ; the other two are 


more accurate, and of greater utility. All 
theſe ſalts are readily made by art; and na- 
ture exhibits a conſiderable number of them, 
particularly of thoſe the radicals of which 


| are ſimple. | Mineralogy i continually 


making new acquiſitions in this branch of 
knowledge, by the analyſis of minerals, 
which alone is capable of unfolding to us 
their intimate nature. 


II. Every 


8 


a ®. 


ae, 
II. Every compound ſalt ought to have 
a double name, one branch of which ſhould 
indicate it's acid, the other it's earthy or 
alkaline baſe. The former has two different 
terminations announcing the ſtate of the 
acid. Words ending in af are employed 
when the ſalt contains an acid faturated with 
oxygen, which is denoted by the termina- 
tion 7c - thus itrats are formed by the i- 
tric acid: and words ending in it imply 
feeble acids, not ſaturated with oxygen, for 
which, as has been already obſerved, we uſe 
the termination o, thus the compounds of 
the nitrous acid are nitrits. 


III. As there are thirty- four kinds of 
acids known, and ſeven earthy or alkaline 
baſes, which may be united to form com- 
pound falts, the number of theſe ſalts might 
be eſtimated at two hundred and thirty- 
eight : but ſuch- a calculation would be far 
from exact; for, 1ſt, there are only few 
acids capable of combining with ſilex: 2dly, 
there are others which cannot unite with 
certain earthy baſes on account of their 

H4 we 


. 

weakneſs, or with ammoniac without de- 
compoling it: zdly, there are ſeveral acids 
which may be united to the fame baſes in 
three ways, or remain at three different 


points of ſaturation with theſe baſes, namely 


with exceſs of acid, with exceſs of baſe, and 
exactly neutralized. Thus we are far from 


| being able to determine with accuracy the 


number of earthy and alkaline compound 
falts, becauſe we are far from having ſuffici- 
ently examined all theſe combinations to at- 
tain a perfect knowledge of them, and aſſure 


courſelves whether they be not ſuſceptible 


of ſeveral degrees of ſaturation, &c. 


IV. All the acids poſſeſſing different 


elective attractions or affinities for each al- 


kaline or earthy baſe, it is receflary to be 


fully acquainted with the whole of theſe re- 
ſpeCtive affinities, before we can have a 
complete hiſtory of compound ſalts: and as 
a very few only of theſe affinities have yet 
been determined with accuracy, we are far 


from poſſeſſing the general maſs of facts 


that relate to this order of bodies. Indeed 


5 one 
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one tenth of theſe combinations has not yet 
been duly . 56 FE 


V. To begin the hiſtory of compari 
ſalts methodically, we muſt divide them 


into genera and ſpecies, . and fix their 


generic and ſpecific characters. As this 
branch of the ſubject has not yet occupied 
the attention of chemiſts, a flight ſketch of 
it is all that can be given; though in the 
preſent ſtate of ſcience it is eſſential to em- 
ploy the method of botaniſts in the enun- 
_ ciation of chemical propertics. 


There are two methods of dividing com- 
pound falts, to which recourſe might be 


| had; the one founded on their acids, the 


other on their baſes : at preſeat, however, 
it is from the acids only we can eſtabliſh 
genera comprehending the whole of theſe 
ſalts, for they alone are capable of furniſhing 
generic characters ; the influence of the baſes 
on the properties of theſe compounds not 
being ſufficiently known, to enable us to 

conſider theſe earthy aad alkaline ſubſtances 
as the heads of the generical diviſions. 


VI. Thus 


— 


* 


„ 


( 
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VI. Thus we may reckon thirty-five 


genera of compound falts according to the 


number of the acids; and the generical 


names being taken from their acids, we have 


for theſe thirty-five n the following 


denominations — 


Genus I, 
Genus II, 
Genus III, 
Genus IV, 
Genus V, 
Genus VI, 
Genus VII, 


Genus VIII, 


Genus IX, 
Genus X, 
Genus XI, 
Genus XII, 


Genus XIII, 


Genus XIV. 


Genus XV, 


Genus XVI, 
Genus XVII, CI TRATS. 


SULPHATS. 


SULPHITS. 


NiTRATS. 


Nir RTS. 


CARBON ATS. 


PrnosPHATS. 
PHOSPHITS. 
ARSENIATS, 


ARSENITS. 


TuUNGsTA TS. 

MoLYBDATS. 

MuRI1ATSs. 
OxyGENATED Mu- 
RI ATS. 

FLUATS. » 


BoRATS. 


SUCCINATS. 


Genus 


( oy } 
Genus XVIII, GALLATS. 
Genus XIX, MararTs. 6 
Genus RX, BENZOATS. 
Genus XXI, TARTRITS. 
Genus XXII, OxALATs. 
Genus XXIII, CAMPHORATS. 
Genus XXIV, PyROMUC ITS. 
Genus XXV, PyROLIGNI TS. 
Genus XXVI, PyxROTARTRITSͤ. 
Genus XXVII, AcETATS. 

Genus XXVIII, AcEgTIiTs. 

Genus XXIX, Lacrars. 

Genus XXX, SACCHOLATS. 
Genus XXXI, SEBATS. ; 
Genus XXXXII, LirTriarts. 
Genus AXXIII, FoRMIArs. 

Genus XXXIV, BomBiarts. 
Genus XXXV, PrussIATS. 


VII. Each of the thirty-five genera of 
compound falts above enumerated ſhould be 
conſidered with reſpect to it's diſcriminative 
characters, or thoſe qualities which are ſuf- 
ficient to diſtinguiſh it, and give an accurate 
idea of it's difference from all others. For 
| this 


nnd} 
this purpoſe, out of the properties diſplayed 
by it, one, if poſſible, or at moſt two or 
three, ſhould be ſelected, of prominent fea- 
tures, and conſtituting an eſſential character 


of each genus. I ſhall now attempt a ſketch 
of this ſort. 


Genus I, SuLPHATS: decompoſable by 
charcoal, &c., into ſul phures. 


Genus II, SULPHITS : yielding the ſmell 
of burning ſulphur on the contact of almoſt 
all acids, with efferveſcence. 


Genus III, NI TRATSs: accending com- 
buſtible bodies at different temperatures, and 
almoſt all of them reducible to their baſes 
by the action of fire. 


Genus IV, NI rRITS : decompoſable by 
weak acids, which ſeparate from it red ni- 
trous vapour. 

Genus V, CarBonaTs: leaving the 
characters of their baſes more or leſs promi- 

nent; 
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nent; and producing with all TY a britk 
and ſenſible efferveſcence, till their carbo- 
nic acid is completely evolved. 


Genus VI, Pos PpRHATS: decompoſable, 
mediately Or immediately, by char coal, which | 
ſeparates from them the. phoſphorus. 


Genus VII, ProsentTs: all decompo- 
fable immediately by charcoal, which ſepa- 
rates from them the phoſphorus ; and emit- 


ting vapours on the contact of LIE 
acid, &c. 


Genus VIII, ARSENIATS: affording on 
the contact of red hot charcoal the ſmell 
and white vapour of arſenic ; and not de- 
compoſable by acids alone, unaſſiſted by a 
double affinity. 


Genus IX, ARSENITS: the arſenious 
acid is ſeparated and precipitated from their 
ſolutions, by the contact of all the acids, 
even of the arſenic acid. 


Genus 
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Genus X, TN GS TA Ts: turning yellow 


on the addition of nitric or muriatic acid. 


Genus XI, MoLyYBDpArTs : not yet dif- 


tinguiſhable till the molybdenic acid is ſepa- 


rated from them by other acids, and in con- 


ſequence of the characters exhibited by the 
molybdenic acid, 


_ Genus XII, Mukr1arTs: affording mu- 


Tiatic acid by means of concentrated ſul- 


phuric acid, and oxygenated muriatic acid 
when acted upon by the nitric. 


Genus XIII, OXYGENATEDMuURIATS: 
accending all combuſtible bodies at a lower 


temperature than they are kindled by nitrats, 
with a more vivid flame, and remaining in 


the ſtate of muriats after the combuſtion is 
ended. | 


Genus XIV, FLuaTs: yielding a vapour 
that corrodes glaſs, on the contact of con- 


centrated ſulphuric acid. 


Genus 
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Genus XV, BorATs : fuſible, with or 
without ſeparation of their baſes; and af- 


fording, when another acid is united with 


their ſolution, boracic acid in foliated cry- 


tals. 


_ Genus XVI, SucctinNATSs: theſe are not 
to be known, or characteriſed, but by de- 
compoling them, and obſerving their acid : 


moiſt of them retain the ſmell of burnt 


amber. 


Genus XVII, CiTRATS: not ſufficiently 
known for us to find in them generic cha- 
raters: to diſtinguiſh them, the citric acid 
muſt be ſeparated by the molt powerful 
mineral acids. 


Genus XVIII, Gaitars: all ſtrongiy 


characterized by their property of preci pi- 
tating iron black from it's ſolutions, and 
partly reducing the oxyds of filver, gold, 
and mercury, in ſeparating them from the 


menſtrua in which they are diſſolved. 


Genus 
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Genus XIX. MaLars: d all de- 
liqueſcent: not to be known but by obtain- 
ing their acid 1 by the aid of mi- 
neral acids. 


Genus XX, BENZZOATS: aſcertainable 
on diſcerning the ſmell of the benzoic acid, 
ſeparated by acids of greater power. 


Genus XXI, TARTRITS: ſufficiently 
ſtriking characteriſtics for diſtinguiſhing 
theſe are to be found in their tendency to 
compoſe triple ſalts, and acidules leſs ſoluble 
than either the pure acid, or the neutral 
falts which the tartarous acid forms with 
the lame bales. 


Genus XXII, OxALATS: may be cha- 
racterized by their tendency to form acidules 
of difficult ſolution, and their property of 
| decomp6ſing all calcareous falts. \ 


Genus XXIII, CAMPHORATS : too lit- 
tle known to have generic characters aſſigned 


them: they are to be diſtinguiſhed by the 
. 
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preſence of the camphoric acid, and the re- 

cognition of it's properties when ſeparated. 
Genus XXIV, PYROMUCITS : : imilarly | 

circumſtanced with camphorats, 


Gens XXV. Pra the ſame 


may be ſaid of theſe. 


Genus XXVI, PYROTARTRITS : theſe 
rank with the three preceding genera. 


Genus XXVII., AceTATs: yet too little 
diſtinguiſhed from acetits: evolving, when 
decompoſed by mineral acid, a very ſtrong 
and 3 * * 


Gas XXVIII, AceTiTs: all recogni- 
zable by their acid 0 means s of 
{harper acids. 


Genus XXIX, LAcrArs: very little 
known: their acid, ſeparated by others, can 
alone characterize them. 


4 i 


Genus 


Genus XXX, SAccuoLATS: as the lace 


tats: unknown. 


Genus XXXI, SeBATs: emitting the 


white vapour and acrid ſmell of ſebacic acid 
on the contact of the ſtrongeſt mineral 
acids. 


Genus XXXII, LiTHIATs: | the weakeſt 


of all falts in their attractions, being decom- 


poſable even by the carbonic acid. 


Genus XXXIII, FoRMIATsS: very little 
n. and recognizable only by means of 
their acid. 

Genus XXXIV, e i ſimilarly 
circumſtanced with the formiats. 


Genus XXXV, PRuUsSIATS: completely 
characterized by their property of forming 
pruſſian blue with ſolutions of iron. 


VIII. To determine the ſpecific charac- 
ters of nearly two hundred and forty- five 
ſpecies 


( uu , © 
ſpecies contained in thefe thirty-five genera, 
they would require to be profoundly ſtudied, 
and in this reſpect ſcience is yet little ad- 
vanced. While our knowledge is thus de- 
fective, it is of importance to indicate at 
leaſt the path we ought to purſue to com- 
plete the hiſtory of theſe compounds, and to 
aſcertain with preciſion the method of 1 in- 
veſtigating their properties, | 

Each compound earthy or alkaline falt 
preſents to our obſervation, 


1, Figure, and the varieties of that figure. 
This ought to be deſcribed geometrically : 
the inclination and degrees of it's angles, 
the primitive formation of the cryſtals, the 
interiour form, their diſſection, and the laws 


of decreaſe which determine their varieties, 
ſhould be detailed. 


2dly, It's exiſtence by art or nature, with 
a compariſon of the native and artificial 


falt. 


5 . 5 
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Athly, The action of fire; whether it be 
null, fuſing, vitrifying, ſubliming, or de- 
compoſing, &c. 


5thly, That of light. 


6thly, The influence of the air , whether 


it be null, or impart water to the cryſtals, 


or elicit water from them. 


I7thly, The union with water, the quan- 


tity neceſſary to diſſolution at different tem- 


peratures, the caloric abſorbed or evolved, 


the cryſtallization produced by refrigeration 


or evaporation. 


Sthly, The attraction of earths which 
modify the ſalt, decompoſe it, produce no 
change in it, or unite with it to form a tri- 
ple ſalt. 1 8 „„ 


gthly, The effect of alkalies on it; 
whether null, decompoſing, or ſometimes 
I com- 


6 
combining with it ſo that a triple ſalt is 
formed. e 
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tothly, The comparative action of acids 
different from that which it contains, de- 
compoſing the falt, changing it's nature, or 
producing in it no alteration, 


Iithly, The operation of other neutral 
falts on it; which may produce a complete 
union, forming a triple ſalt; a doubledecom- 
poſition, by an interchange of acids and baſes; 
a precipitation, in conſequence of their at- 
traction for water; or no alteration what- 
ever. ; 6 11 80 


rathly, The diſſolubility or indiſſolubility 
of the ſalt in alcohol. 


13thly, It's alterability or unalterability 
by means of charcoal, which may decompole 
it's acid, qr leave it untouched, 


14thly, The influence of vegetation and 


fermentation on the ſalt. 
„„ ES: A 15thly, 


(118) 
1 cthly, and finally, it's action on — ani- 
mal economy. 


IX. If all theſe queſtions were anſwered 
with preciſion, in the preſent ſtate of che- 
miſtry, the hiſtory of earthy and alkaline 
compound ſalts would not only be complete, 
but would throw conſiderable light on various 
phenomena of nature and art, which ſtill 
remain plunged in great obſcurity; 


X. Some ſaline combinations of an acid 
with two baſes, particularly magneſia and am- 


moniac, are already known: theſe com- 
pounds bear the name of triſules, or triple 
ſalts; but a far greater number exiſts, of 
which we are not ſufficiently aware, and 
which demand all the attention that can be 
paid them by chemiſts. The earth con- 
ceals, both at it's ſurface and in it's ſuper- 
ficial cavities, ſaline compounds differing 
from thoſe which art produces by the ſimul- 
taneous exiſtence of two baſes, or even of 
two acids: borat of lime and borat of mag- 
neſia have already been found cryſtallized 

2 together 


mg}. ME 
together in cubic quartz, phoſphat of lime 


and fluat of lime in the earth of Marmaroch 
and the Eſtremadura ſtone, &c. 


Ap plications of the propoſitions in this chapter. 


The knowledge of native ſalts. 


The cryſtallization and Porife zen off uſeful 
e | 


The phenomena of ſolutions. 8 


5 The precipitation and preparation of 3 
min, magneſia, &c. 


| The attraction of lime, potaſh, ſoda, and 


ammoniac for acids. 
The formation of neutral ſalts by nature. 
All the details of balotechny. 5 | 


The preparation of the nitric, muriatic, 
boracic, and ſeveral other acids. ** 
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CHAP. NN. 


"THE OXYDATION AND DISSOLUTION OF 
METALS. 


I. METALS have already come under 
_ conſideration in the fixth chapter as inde- 
compoſable or fingle combuſtible bodies, 
and been characterized by their moſt ſtriking 
properties. But theſe general obſervations are 
not ſufficient: the important parts perform 
ed by theſe ſubſtances, in the phenomena of 
nature and the proceſſes of the arts, require, 
that they ſhould be ſeparately examined, and 
with ſufficient minuteneſs to enable us to 
appreciate the whole of their influence. | 


II. Though metals are capable of ivr 
in their metallic ſtate with each other, with 
ſulphur, with phoſphorus, with carbon, and 
with combuſtible ſubſtances in general, it 1s 


much 


( 121) 
much more common to ſee them combined 
with oxygen previous to their union with 
other bodies-; or, in other words, for them 
to enter into the greater number of com- 
pounds of which they conſtitute a part, it is 
neceſſary, that they firſt unite with oxygen, 
or be conyerted into the ſtate of burnt 
bodies. Accordingly, all the ſingular phe- 
nomena diſplayed by metals in their combi- 
nations, and the changes of form they under- 
go, are owing to their attraction for oxygen, 
and the different proportions in which they 
contain this nne 

III. Though chere are various circum- 
ſtances under which metals may be united 
with oxygen, they may be reduced in gene- 
ral to three. The firſt is the contact of air, 
aſſiſted by caloric; the ſecond is owing to 
the decompoſition of water ; the third, to 
that of acids. In this triple view the oxy- 


dation and diſſolution of metals are e here to 
be conſidered, 


IV. All 
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IV. All metals heated in the air, and 
raiſed to a temperature more or leſs high, are 


ſuſceptible of burning with a vivid flame, 


great heat, and a true deflagration, either 
previous or ſubſequent to their entering into 


fuſion : thus they abſorb oxygen in a ſtate 


of greater or leſs ſolidity : thoſe which 
oxydate ſlowly, and without perceptible in- 
flammation, equally diſengage light and ca- 
loric from the vital air, but in ſo ſmall a 
quantity at a time, that they are not rendered 
ſenſible to our organs. 


V. Elevation of temperature favours the 
abſorption of the oxygen of the atmoſphere 
by metals, and renders the combination of 
this principle with theſe combuſtible bodies 


more ſolid. 


VI. While chere are ſome metals which 


never burn in the air, except at a very high 
temperature, as gold, ſilver, and platina, 


there are others which burn at all tempera- 
tures, even the loweſt, and with great 
promptitude ; as manganeſe, which oxy- 

dates, 


( 123 } 

dates, and falls into powder, in a few hours, 
on the contact of air ſeveral degrees below | 
the freezing point. Some, as iron, copper, 
lead, &c., burn flowly, and in the courſe 


of ſome months, in the air, even though 
cold, 


VII. All metals increaſe their weight 
during this operation, which does not take 
place without the contact of air, and conſe- 
quently abſorb a principle, the oxygen of the 
atmoſphere, without loſing any one. Nei- 
ther the name of calcination, which was 
given to this phenomenon, nor that of me- 
tallic calces, can be retained ; but inſtead of 
theſe have been ſubſtituted the terms of 
combuſtion and oxydation for the operation, 
and of metallic oxyds to denote the metals 
thus burat, 


VIII. The colours which metals diſplay 
in burning, or with which their flame is 
tinged, appear to be owing to the diſſolution 
of the metallic molecules in the light that is 

| _ evolved. 


evolved. Thus copper yields a green flame, 


&c. 


IX. Not only do all metals compared with 
each other abſorb different quantities of 
oxygen to ſaturate them i in their; combuſ- 
tion by the contact of air, but excl; metal 
conſidered ſeparately abſorbs different propor- 
tions, and ſtops at various points of oxyda- 
tion, according to the degree of temperature 
to which it is raiſed, - Thus tin, lead, cop- 
per, iron, change colour and affume the 

. tints of the rainbow, at the firſt degree of 
fire to which they are expoſed in contact 
with the air: lead firſt becomes a gray oxyd, 
next yellow, and laſtly red: mercury paſſes 
from black to white, from white to yellow, 
and from yellow to red: iron, at firſt a 
black oxyd, becomes next green, then 
brown, and ultimately white : copper is at 
firſt a brown oxyd, from which it changes 
to blue, and it's laſt degree of oxydation im- 
parts to it a green colour. * 


K. All 
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X. All metals differ in their attraction 
for oxygen. From ſome, as gold, filver, 


&c., oxygen is elicited by means of light 


almoſt alone, or aſſiſted with a very ſmall 
portion of caloric ; others, as mercury, re- 
quire for it's ſeparation a great degree of fire, 
and much light; while the greater num 


ber do not part with this principle, merely 


by the intervention of light and caloric. To 


decompoſe oxyds of the laſt deſcription, they 


muſt be heated with charcoal, which at- 
tracts from them their oxygen, 


XI. It is owing to this diverſity of at- 


tractive power for oxygen, that ſome metals 
are deprived of it by others, as ſilver and 


gold are by almoſt all the reſt, mercury by 


copper, copper by iron, &c. We are not 
yet perfectly acquainted with all theſe de- 
grees of attraction, but the preſent ſtate of 


our knowledge indicates the following order 


of the metals, beginning with that of which 
the attraction for oxygen is moſt powerful: 
manganeſe, Zinc, iron, tin, copper, ek. 


fikver, gold. 8 
XII. Va- 
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evolved. Thus copper yields a green flame, 


&c. 


IX. Not only do all metals compared with 
each other abſorb different quantities of 
oxygen to ſaturate them in their, combuſ- 
tion by the contact of air, but ench metal 
conſidered ſeparately abſorbs different propor- 
tions, and ſtops at various points of oxyda- 
tion, according to the degree of temperature 
to which it is raiſed, - Thus tin, lead, cop- 
per, iron, change colour and aſſume the 
. tints of the rainbow, at the firſt degree of 
fire to which they are expoſed in contact 
with the air: lead firſt becomes a gray oxyd, 
next yellow, and laſtly red: mercury paſſes 
from black to white, from white to yellow, 
and from yellow to red: iron, at firſt a 
black oxyd, becomes next green, then 
brown, and ultimately white : copper is at 
firſt a brown oxyd, from which it changes 
to blue, and it's laſt degree of oxydation im- 
parts to it a green colour. Lo 
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X. All metals differ in their attraction 
for oxygen. From ſome, as gold, ſilver, 
| &c., oxygen is elicited by means of light 

almoſt alone, or aſſiſted with a very ſmall 
portion of caloric; others, as mercury, re- 
quire for it's ſeparation a great degree of fire, 
and much light; while the greater num- 
ber do not part with this principle, merely 


by the intervention of light and caloric. To 
decompoſe oxyds of the laſt deſcription, they 


muſt be heated with charcoal, which at- 
tracts from them their oxygen, 


XI. It is owing to this diverſity of at- 
tractive power for oxygen, that ſome metals 
are deprived of it by others, as ſilver and 
gold are by almoſt all the reſt, mercury by 
copper, copper by iron, &c. We are not 
yet perfectly acquainted with all theſe de- 
grees of attraction, but the preſent ſtate of 


our knowledge indicates the following order 


of the metals, beginning with that of which 
the attraction. for oxygen is moſt powerful: 
manganeſe, zinc, iron, tin, copper, nn 


10 gold. 7 
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XII. Various metals decompoſe water, and 
this the more ſenſibly and rapidly the higher 
their temperature 1s raiſed, becauſe then the 
abundant quantity of caloric employed more 
forcibly attracts and diſſolves the hydrogen. 
Thus iron decompoſes water with great ra- 
pidity when it is of a white heat, though it 


requires a conſiderable time to effect it's de- 


compoſition at the higheſt temperature our 
atmoſphere ever attains. 


XIII -Iron, Zinc, tin, and antimony, appear 
to be capable of decompoſing water: it is pro- 
bable, too, that manganeſe, and even ſome 
other metallic ſubſtances, are equally capable 
of effecting this purpoſe. This decompo- 


ſition is attributable to a ſtronger attraction 
for oxygen, than hydrogen poſſeſſes: whence 


it follows, that hydrogen completely decom- 
poſes the oxyds of thoſe which do not de- 


compoſe water. But it is requiſite here to 
diſtinguiſh the different degrees of oxyda- 


tion: for the oxyd of iron highly oxydated, 
or oxydated brown, is partly decompoſed by 


hydrogen, and reverts to the ſtate of black 


oxyd, 


( 127 ) . 
oxyd, becauſe iron is capable of eliciting 
oxygen from water only to that degree 
which oxydates it black, and beyond this 
degree of oxydation decompoſes it no 
longer. e 0 


XIV. All metals capable of decompoſing 
water effect this operation with more eaſe 
and rapidity, when aſſiſted by the contact of 
a ſubſtance which has a great tendency to 
unite with their oxyds. Frequently even 
metals, like other combuſtible bodies, which 
alone would not decompoſe water, are ren- 
dered capable of it by the preſence of ſome. 
other ſubſtance, which acts by a prediſpo- 
nent affinity. Thus almoſt all metals are 

enabled to effect the decompoſition of water 
by means of acids. 
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XV. Metallic oxyds have this peculiarity. | 
in their combinations, that they ſeem, with 
regard to acids, to perform the functions of. 

| alkalies, or earthy and alkaline baſes; though, 
on the other hand, they are capable of 
uniting with earths and alkalies, as if they. 
were 


wer. 
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were a fort of acids. Of the latter, indeed, 
there are fewer than the former; and it is 
obſervable, that they which faturate alkalies 
in the manner of acids are in general thoſe 


to which oxygen moſt powerfully adheres, as 
_ antimony, lead, iron, and manganeſe, It has 
already been faid, in Chapter VI, that there 
are three metals which are truly acidifiable. 


XVI. Metals cannot be diffolved by acids 
without being previouſly oxydated : for this 
reaſon, ſuch metallic oxyds as are ſoluble in 
acids diſſolve in them ſlowly, and without 
efferveſcence; while metals themſelves can- 
not be diſſolved in the ſame menſtruum, 


without motion and efferveſcence being pro- 
duced. | 


XVII. The efferveſcence occaſioned by 
the diſſolution of metals ariſes from this, 
that, in abſorbing oxygen, they take it from 
a principle, which aſſumes the form of gas, 


or elaſtic fluid. This principle proceeds 
either from the water, or from the acid, em- 


ployed in the proceſs, according as the one 
2 you 


ad. — X Poa 


„ A 


( 129 ) 
or the other is decompoled ; and ſometimes 
it originates from both, when both are de- 
compoſed at the ſame time by the metal. 


* 


XVIII. Sulphuric acid thus decompoſed 
by metals, when in a concentrated ſtate, gives 
out ſulphurous gas; and nitric acid, nitrous 
gas. 


XIX. Sulphuric acid diluted with water, 
greatly facilitating the decompoſition of the 
aqueous fluid by means of metals, evolves in 
this proceſs hydrogen gas : this is eminently 
the caſe in the diſſolution of iron or zinc by 
dilute ſulphuric acid. The phoſphoric acid 
acts nearly in the ſame manner as the ſul- 
phuric with metals, 


XX. Nitric acid is not only decompoſed 
by ſeveral metals, but alſo admits the de- 
compoſition of water at the ſame time. 
For this it ſuffices, that the metal diſſolved 
in it be extremely greedy of oxygen: ſuch 
is particularly tin. In this caſe, the hydro- 
gen of the water, uniting with the azot of 

* the 


( 130 ) 


the nitric acid, forms ammoniac ; for which 


ſo 
reaſon, theſe ſolutions afford no gas, and ar 
contain ammoniacal nitrat. - Hence, we un- ſu 
derſtand how moſt ſolutions of the white th 
metals in nitric acid evolve ammoniacal va- be 
pours in the injection of quicklime. m_ of 
XXI. The muriatic acid, as it is incapa- tio 
ble of being decompoſed by combuſtible bo- in 
dies, of itſelf diſſolves few metallic ſubſtances. 48 
It attacks only ſuch metals as poſſeſs ſuffi- 
cient avidity for oxygen to decompoſe water: 
accordingly, during the diſſolutien of metals nit 
in the muriatic acid hydrogen gas is always not 
. evolvet. -  * «a 
n | Et ke - ter 
XXII. Not only is the mutiatic acid in- ali 
capable of being decompoſed by metals, but car 
| it alſo poſſeſſes the property of attracting me 
; oxygen from moſt metallic oxyds: in doing bin 
which it paſſes to the ſtate of oxygenated mu- 
riatic acid. To this ſtrong affinity for oxy- f 
I gen the muriatic acid owes it's property of poſ 
| eaſily diflolving metallic oxyds, on which ver 


account it is employed with ſucceſs for diſ- 
| ſolving 
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ſolving the oxyd of iron, which other acids 
are unable to attack. If metallic oxyds he 


ſurcharged with oxygen when we diſſolve 
them in muriatic acid, an efferveſcence ariſes, 


becauſe a part of the acid flies off in the form 
of oxygenated muriatic acid gas. If the 
oxyds be only at the proper point of oxyda- 
tion for uniting with this acid, they diſſolve 


in it without any movement or efferveſcence, 
as ſalt or ſugar will in water. 


XXIII. The boracic and fluoric acids u- 
nite but feebly with metallic oxyds: they do 


not diſſolve pure metals, becauſe they are not 
decompoſable by them; but they enable wa- 


ter to oxydate ſuch of them as have moſt 
affinity for oxygen. It is the ſame with the 


carbonic- acid, which unites well with moſt 


metallic oxyds, and is often found com- 
bined with them in their native ſtate. 


XXIV. Metallic acids ate eaſily decom- 
poſed by very combuſtible metals : they unite 
_ pertectly with their oxyds, and are fre- 

1 quently 


( 132 ) 
quently found thus combined in a native 
ſtate. OM 


” XXV. Acids of the vegetable and animal 


kind, or of which the radicals are formed 


by hydrogen and carbon, are not decompoſed 
by metals; but they render water extreme- 


ly decompoſable by them, and unite with 


metallic oxyds with conſiderable ſolidity. 


Many of them occaſion theſe oxyds to revert 


to the metallic ſtate. 


XXVI. The oxyds of metals cannot u- 
nite with acids, and ſtill leſs remain com- 
bined with them, unleſs they contain cer- 


tain proportions of oxygen : if they have leſs 


than the determinate quantity, no union' will 


take place; if more, they will ſeparate 


from them. 


* 


XXVII. Beſide this general truth, there 
is another of the ſame kind peculiar to each 


acid and each metal; which is, that they 


cannot remain reciprocally united, but with- 
in certain limits of oxydation, and theſe 
oftentimes 


mal pom, ond as  Awa 


( #33 ) 
oftentimes very confined. There is a deter- 
minate proportion of oxygen in the combi- 
nation of an acid with a metallic oxyd. 


XXVIII. It is in conſequence of this law, 
that metallic ſolutions expoſed to the air 
grow turbid, and form a precipitate, in pro- 
portion as the metallic oxyd, by abſorbing 
oxygen from the atmoſphere, becomes gra- 
dually inſoluble in. the acid. This is the rea- 
ſon of the decompoſition, which the atmo- 


ſphere effects on moſt metallic ſulphats and 
nitrats, h 


XXIX. It even frequently happens, that 
metallic oxyds diſſolved in acids react by de- 
grees on theſe ſalts, and take from them, 
though in cloſe veſſels and without the con- 
tact of air, a portion of their oxygen, ſo that 
they ſoon ſeparate, and are precipitated to the 
bottom of the ſolution. 


XXX. Heat is eminently favourable to 
this ſucceſſive decompoſition of acids by 
metallic oxyds. Thus nitric ſolutions, when 


K+. heated, 


% 


( 134 ) 
heated, grow turbid, or become more and 
more decompoſable by air and water, which 


is particularly remarkable in the nitric ſolu- 
tion of 1 


XXXI. T here are metals which have fo 
great tendency to oxydate themſelves with 
acids, that they cannot remain united, or 
form permanent ſolutions with them. This 
is particularly the caſe with thoſe, which 
have the property of becoming acids, or 
forming oxyds capable of combining with 
alkalies; as arſenic, tungſten, molybdena, 
antimony, tin, iron, &c. accordingly we 
find the ſolutions of theſe metals, eſpecially 
in the nitric acid, are always loaded with 
. and contain little or no metallic 
oxyd. 


XXXII. From what has been ſaid it ap- 
pears, that, to form metallic ſalts, the oxyds 
of metals muſt remain united with acids, and 
have no tendency to ſeparate from them. It 
is requiſite too, that we do net augment their 

affinity 


( 335 
affinity for oxygen, or bring them into con- 
tact with this principle. 


XXXIII. Metallic compound ſalts have 


always, or almoſt always, an exceſs of acid: 


all of them likewiſe are more or leſs acrid or 
corroſive, which ſhows a —_— to be- 
come acid in moſt metallic oxyds. 


XXXIV. Thoſe properties of metallic 
ſalts with which it is of importance to be ac- 
quainted may be included under the follow - 
ing heads. 


1. Figure, and it's varieties: 2, ſapidity or 
cauſticity, more or leſs powerful: 3, altera- 
tion by means of light: 4, fuſion, deſicca- 
tion, decompoſition, by means of caloric, 


more or leſs marked : 5, deliqueſcence, ef- 


floreſcence, or decompoſition, more or - leſs 
complete, by the action of the air: 6, ſolubility 
in water, warm or cold ; decompoſition more 
or leſs promoted by pure water; &c.: 7, 
decompoſition by earths and alkalies ; nature 
of the metallic oxyds precipitated ; complete 

K 4 precipitation, 
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precipitation, or formation of triple ſalts, 
partly alkaline or earthy, partly metallic: &, 
alteration of the metallic oxyds precipitated, 
at the inſtant of their precipitation, either by 
the air, or by the nature of the alkali em- 
ployed for the precipitation, as happens when 
ammoniac is uſed: 9, reciprocal alteration 
by different acids; decompoſition taking 
place, or not; affinity of acids for the me- 
tallic oxyds; changes of the oxyds diſcover- 
able by their colour: 10, alteration by earthy 
or alkaline neutral ſalts, whether exhibiting 
an union without decompoſition, or a double 
decompoſition: 11, reciprocal action of 
metallic ſalts on each other, announcing ei- 

ther ſimple union, a ſimple change of baſes 
by the acids, or a diſplacement of oxygen 
precipitating both the oxyds, one becauſe it 
is partly diſoxydated, the other becauſe it is 
ſuperoxydated, as is the caſe, for example, in 
the uſeful precipitation of the muriatic ſolu- 
tion of gold by the muriatic ſolution of tin, 
which furnithes the purple precipitate ot 
Caſſius 12, union with earthy or alkaline 


2 fulphures; 


C137 ) 


ſulphures ; the formation of a kind of ſul- 
phurous ores. ne 
. XXXV. Metallic oxyds have different 
degrees of affinity with acids, and ſome may 
be employed to decompoſe combinations of 
others. But the different affinities of metals 
for oxygen are the moſt important cauſe of 
the phenomenon of the precipitation of me- 
tallic ſolutions. Thus ſeveral metals, by 
taking oxygen from others diſſolved in acids, 
occaſion their reappearance in the metallic 
form ; as mercury does with filver, copper 
with mercury, iron with copper, zinc with 
iron, &c. Sometimes metals do not deprive 
metallic oxyds diſſolved in acids of all their 
oxygen ; which occurs when the precipitat- 
ing metal has no occaſion for all the oxygen 
of the meta] diſſolved, to aſſume it's place in 
the acid: Thus tin, when it precipitates the 
oxyd of gold, does not elicit from it all the 
oxygen it contains, but ſuffers it to precipi- 
tate in a peculiar ſtate of oxydation. Metallic | 
oxyds, in dividing oxygen among them in 
new 
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new proportions, precipitate with properties 


which deſerve to be more accurately inveſti- 


your than has hitherto been done. 


wo mann br what has been ſaid in For 
| Chapter. EP 


The preparation of all the metallic oxyds 


uſeful in the arts. 
Coloured glaſs, enamels. 
Metallic falts of uſe in the arts. 


| The effects of theſe ſalts in the arts in 


which they are employed. 
The ſolution and parting of metals. 
The precipitation of metallic oxyds by 
alkalies and earth. 


Theſe applications are in general ſo uſe- 
ful and multifarious, that they cannot be ex- 


hibited unleſs in the particular hiſtory of 


each metal. 


CHAP. 


( 239) 


CHAP HE 


THE FORMATION AND NATURE OP VE- 
GETABLE SUBSTANCES. 


1 THE ſubſtances which conſtitute the 
texture of vegetables differ from mineral 


ſubſtances in this, that they are of a_ more 


complex order of compoſition, and though 
all are extremely ſuſceptible of decompoſi- 
tion or analyſis, not one is an object of 


ſyntheſis. 


II. Nothing but the texture of living ve- 
getables, nothing but their vegetating organs, 
can form the matters extracted from them ; 
and no inſtrument invented by art can imi- 
tate the compoſitions, which are formed in 
the organic machines of plants, 


III. Though cd form all the ma- 
terials which conſtitute their texture with 
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four or five natural ſubſtances, caloric, light, 

water, air, and the carbon derived from 
ſome remains of plants decayed into mould, 
we find an extreme variety in the properties 
of theſe materials. Theſe may be reduced, 

however, to a certain number of principal 
heads, under the name of immediate materials 
of plants, becauſe they are obtained from 
them by ſimple proceſſes, almoſt wholly me- 


chanical, by a ſort of direct analyſis, which 
does not alter their nature, 


IV. Theſe matters, which are more or 
leſs compound, are placed in particular or- 
gans, veſſels, diſtinct cells, &c. Sometimes 
their feat js in the root, or ſtalk, bark, and 
leaves, at the ſame time: at others they are 
contained only in the flowers, fruits, or 
ſeeds, and even in certain parts of theſe 
Organs. This particular ſituation of the im- 
mediate materials indicates the different or- 
ganization of the texture of the part, as the 


cauſe of the various nature diſplayed by each 
of them. 


V. The 


{ a I. 
V. The different place ancugied by each 


2 theſe materials of vegetables often enables 
us to obtain them eaſily ſeparate and pure. 


It is ſufficient, when this local diſtr.aution 
occurs, to bruiſe and open the veſſels or cells 


which contain them, and expreſs their liquid 
juices. Nature herſelf frequently exhibits 
this ſeparation at the ſurfaces of plants, even 
by the power of vegetation : thus the fap, 
manna, gum, refin, &c. ſpontaneouſly flow : 
though art is often obliged to jeparate from 


each other ſeveral of theſe materials united | 


and confounded together. The means it 


employs for this purpoſe are uſually imple 


and eaſily practiſed : ſuch as reſt, filtra- 
tion, expreſſion, ablution, and diſtillation 
with a gentle heat, which produce no altera- 


tion in the ſubſtances ſubjeRed to theſe pro- 


VI. Among: the. materials of vegetable 
bodies obtainable by ſimple means, which 


change not their nature, may be reckoned 
the following ſubſtances, either fluid or 


ſolid ; 
1. The 
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& The extractive matter, or extract: 
2. Mucus, or mucilage: - 
3. Sugar: 
4. Eſſential ſalts: 
5. Fixed oil: 
6. Volatile oil: 
en:? 
8. Camphor: 
9. Reſin: 
10. Balſam: 
11. Gum, reſin: 
12] Fecula: 
13. Gluten: 
14. Colouring matter: 
15. Elaſtic gum: 
16. The ligneous part. 


| Beſide theſe ſixteen principles, a ſubſtance 
analogous to animal albumen has been dif- 
covered in the analyſis of vegetables; and it 
is probable, that ſome other unknown vege- 
table principles exiſt, as the matter proper 
for tanning hides, or tannin, &c. 


VII. It 


( 143 ) 
VII. It is neceſſary here to be fully 


aware, that, on reducing all the facts of ve- 
getable analyſis to general terms, or leading 


reſults, nothing more has been found in any 
of the plants hitherto examined, than the 
eighteen ſubſtances abovementioned ; ſo that 
we may affirm, that they actually compoſe 
the texture of all known vegetables, and that 


a very accurate analyſis is made of a vegeta- 


ble, when we ſeparate theſe from it. Vet 


it is not to be underſtood, that all theſe 


eighteen immediate materials are to be found 
in the different parts of vegetables, or even 
in each vegetable taken all together. There 
are plants, all the parts of -which do not 
furniſh ſo many as five or fix of theſe mate- 
rials : others contain eight or ten : ſome af- 
ford them all. But ſuppoſing we could 
mingle and blend together even chemically 
all the plants which have ever occupied the 


attention of the chemiſt, this mixture, this 


combination, confuſed in appearance, would 
exhibit only the ſixteen or eighteen above- 
mentioned ſubſtances, as the reſults of the 
moſt accurate and refined analyſis; whence 


we 
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we are juſtified in ſaying, that vegetables are = 
formed of theſe immediate materials. 


VIII. Each of the materials above an- 

nounced has peculiar diſtinguiſhing proper- 
ties, among which thoſe that can mark it's 
characters, and render it eafily diſcernible 
from the reſt, ſhould be ſelected. It is by 
no means impoſſible, to treat this ſubject 
after the manner of botaniſts, and to have 
but one characteriſtic or ſpecific phraſe for 
each of theſe materials : and though this 
method has never yet been propoſed or 
executed in chemiſtry, I ſhall endeavour to 
preſent a ſketch of it in the ſucceeding ſec- 
tions, as I have already done with reſpect to 
acids and compound ſalts. 


Characters of the immediate materials of ve- 
| getables. 


IX. EXTRACTIVE MATTER, or Ex- 
TRACT: dry; brown ; a little deliqueſcent; 
ſoluble in water; obtained from the juices of 

vege- 


df 


. 
vegetables by inſpiſſation, or from decoctions 
or infuſions of them by evaporation; af. 
fording by diſtillation an acid, a little ammo- 
niac, and ſome oll ; abſorbing oxygen from 
the atmoſphere, and by this abſorption be- 
coming gradually inſoluble ; erroneouſly 
conſidered as a native ſoap ; compoſed of 
carbon, hydrogen, azot, and oxygen, and al- 
ways tending to abſorb more of the laſt than 
it contains in it's primitive ſtate, 


X. Mucvs, or MUCILAGE: an agglu- 
tinative, viſcous, inſipid ſubſtance ; af- 
fording much pyromucous acid on diſtilla- 
tion; ſoluble in both warm and cold water 
abſorbing no oxygen from the atmoſphere ; 
drying and becoming brittle in the form of 
gum ; exiſting in roots, young ſtalks, and 
leaves ; iſſuing from the bark of trees by 
expreſſion; gluing their fibres together. 


XI. SUGAR: ſapid and agreeable to the 
taſte ; cryſtallizable, ſoluble, and fermenta- 
ble ; in moſt circumſtances reſembling mu- 
vilage, but differing from it in the property 

L of 
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of fermenting and forming alcohol. Both 
mucilage and ſugar are compounds of car- 
bon, hydrogen, and oxygen; differing from 
extract, 1ſt, by poſſeſſing a ſmaller propor- 
tion of hydrogen, on which account they 
do not abſorb, like extract, the oxygen of 
the atmoſphere ; 2dly, by the abſence of 
azot, whence they afford no ammoniac on 
diſtillation. 


XII. Es$8ENTIAL SALT : comprehend- 
Ing the vegetable acids, formed in general of 


hydrogen and carbon more oxygenated than 
in the three preceding principles: accord- 
ingly theſe are convertible into acids by the 


addition of oxygen. Vegetable acids, how- 
ever numerous they may be, appear to differ 
only in the proportion of their three princi- 
ples: they are all decompoſable by fire, ca- 
pable of being converted into each other, 


and, on an ultimate analyſis, are reducible to 


water and carbonic acid by the addition of 
oxygen. See Chap. VII, | - 


al 


XIII. Fixed of: formerly called gr 
or expreſſed oil; thick, ſweet, inodorous; 
burning when  volatilized ; forming ſoap 
with cauſtic alkalies ; mixed with a muci- 
lage named the ſweet principle of oils by. 


Scheele; inſpiſſating and becoming concrete 
by the contact of air and abſorption of oxy- 
gen; experiencing the ſame effects by the 
action of acids and metallic oxyds ; com- 


poſed of carbon, hydrogen, and a little oxy- 


gen. It differs from the preceding com- 
pounds in containing a larger proportion of 
hydrogen: whence ariſe it's combuſtibility, 
and it's property of being converted into 
water and carbonic acid, when it burns with 
a ſufficient quantity of air, as it does in the 
hollow wicks ſurrounded on all ſides with 
air, which conſtitute Argand's lamp. 


XIV. VoLATILE OIL: heretofore named 


eſſential oil, or eſſence : highly acrid, highly 
odoriterous ; entirely reducible to vapour at a 


heat of 184%; combining difficultly with 
alkalies ; capable of being ſet on fire by 
zei! ; inſpilating to a reſin by the action of 


L 2 oxygen; 
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oxygen; burning more rapidly, and affording 
more water, than fixed oil, and admitting 
more ſpeedily the precipitation of its char- 
coal, which forms lam ä 


xv. An oMA: formerly called fbiritus 
rector: a very volatile principle, reducible 
to vapour by the ordinary heat of the air, and 
forming an atmoſphere round plants; paf- 
fing over with water in diſtillation in ba/nes 
Marie ; ſometimes of an inflammable nature, 
at others diſplaying faline properties, unit- 
ing with alcohol, fixed oils, vinegar, &c. ; 
forming by theſe combinations what are cal- 
led in pharmacy diſtilled waters ; contribut- 
ing by it's preſence to the quantity of vola- 
tile oil diſtilled from plants, and bearing fo 
great analogy to it, that they have been con- 
founded together. The nature of aroma is 
not accurately known ; ſome begin .to ſuſ- 
peR, that it is not a diſtin& body, a ſingle 
principle diſengaged from vegetable matters, 
but theſe matters themſelves in ſubſtance 
| reduced to a ſtate of vapour. « 


XVI. 
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XVI. CamPnoR: a matter now recog - 
nized in a number of vegetables, and claim- 
ing to be reckoned among their immediate 
principles; of a concrete and cryſtalline 
form; very volatile; burning with the e- 
miſſion of ſmoke; ſoluble in a large quantity 
of water, in alcohol, and in ether; exiſting in 
ſeveral volatile oils; contained pure in the 
trunk and leaves of the ſpecies of laurel which 
furniſhes it; too little known yet with regard 
to it's intimate nature; yielding a 8 
acid by means of the nitric. 


XVII. RESIN: a ſoft or dry ſubſtance; 
little odorous ; combuſtible ; ſoluble in al- 
coho], but not in water; uniting difficultly 
with alkalies ; little alterable by acids; ori- 
ginating from inſpiſſated volatile oil, and 


appearing to differ from it only . a larger 
portion of * 


XVIII. Bars An: reſin united with ben- 
Zoic acid; more odoriferous than pure reſin; 
„ an it's acid in a concrete ſtate by the 
* agency of fire and water ; yielding it-to al- 
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kalies or earths; and. approaching to reſin 


after having loſt it's acid. 


XIX. GuM-RESIN; a concrete juice; 
partly ſoluble in water, and forming with it 
a kind of emulſion, as it does with vinegar, 
which has been ſuppoſed it's univerſal men- 
ſtruum, but ſtill more ſoluble in alcohol; 


not exuding naturally from vegetables like 
reſin, but extracted from their ruptured veſ— 


ſels, in the form of a white or coloured Juice, 


of a fetid ſmell more or leſs reſembling gar- 


lic. 


XR, FECULA: a. pulrerulent, dry, white, 


inſipid, combuſtible matter; affording much 
pyromucous acid on diſtillation; ſoluble in 
boiling water, and forming a jelly with this 
liquid; convertible into the oxalic and malic 
acids by means of nitric acid; exiſting in 
all the white and brittle parts of vegetables, 
particularly in tuberoſe roots and gramineous 
ſeeds; conſtituting the baſe of the nouriſh- 
ment of animals, and diſpoſed to become rea- 
dily a principle of their bodies. 


XXI. 


” Cap 9 
XXI. GLUTEN : an elaſtic, ductile body, 


as if fibrous or membranous ; inſoluble in 


water; {lightly ſoluble in alcohol; affording 
a conſiderable quantity of ammoniac on diſtil- 


lation; putreſcible like animal matter; turning 


yellow like it on the contact of nitric acid; 

convertible by this ac id into oxalic acid; oc- 

caſioning the difference between the farina 

of wheat and other farinaceous ſubſtances, 

and beſtowing on it the n of being 
made into a paſte. 


. CoLoURING MATTER : always 
attached to one or other of the preceding ma- 
terials ; appearing variable in it's nature ; 
IL A. ſoluble in water, at others attack 
able only by alkalies, oils, or alcohol; indebted 


for the diverſity of it's properties to the dif- 


ferent quantities of oxygen fixed in it; poſ- 
ſeſſing an affinity of attraction for alumen, 


oxyd of tin, &c. ; and capable of combining 
more or leſs intimately with the textures of 


vegetables and animals. 
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XXIII. EL As TI GUM: analogous to 
_oum-reſin ; appearing to exiſt in ſeveral ve- 
getables; remarkable for the extenſibility 
and elaſticity it retains after deſiccation; af- 
fording ammoniac when diſtilled; diffuſing 
a fetid ſmell when burned; having been at 
firſt in the form of a white milky fluid, and 
converted ſrom that ſtate to an elaſtic ſolid 
by the abſorption of atmoſpheric oxygen. 


XXIV. The LIGNEOUS PART, or WOOD : 
a matter too much neglected hitherto by che- 
miſts; conſtituting the ſolid baſis of all ve- 
getables, but far more abundant in thoſe 
which are hard; erroneouſly conſidered as 
an earth; inſoluble in water; affording on 
diſtillation the peculiar acid called pyrolig- 
neous ; containing a large quantity of carbon; 
paſſing to the ſtate of three or four acids by 
the action of the nitric; and appearing to be 
the laſt product of vegetation, 


XXV. From what has been exhibited 
above reſpecting the immediate and known 
materials of vegetables, it follows, that they 


are 


Can 3J f 
are all reducible, on an ultimate unalyſis, to 
three or four principles, which are their pri- 
mitive component parts; namely hydrogen, 
carbon, oxygen, and, in many, azot; and 
that they differ from each other only in the 
various proportions of the elements from 
which they are formed. Now if we inveſti- 
gate by ſimple calculation the number of 
different compounds, that may reſult from 
the union of three or four principles in every 
poſſible proportion, we ſhall find, that a 
much larger number might exiſt, But as 
each of the ternary or quaternary compoſi- 
tions which conſtitute the immediate mate- 
rials of vegetables admits, as far as it appears, 
a certain latitude of proportions, while re- 
taining it's general nature of extract, muci- 
lage, oil, acid, reſin, &c., it is eaſy to con- 
ceive, that the different proportions of the 
principles included within theſe ſeveral lati- 
tudes ſet bounds to the vaſt, immeaſurable 
variety of colour, ſmell, taſte, and conſiſten- 
cy, which are obſervable in all the materials 


of vegetables, and which men diſcern in ſuch 
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of them as they employ in their food, gar- 
Ah bl — N 


Ul 


XXVI. On thi "0M nd it will 
not be more difficult to conceive, that vege- 
tables muſt vary in the nature and ſpecific 
properties of their materials, according to 
the ſeveral periods of their vegetation; that 
they can never remain in the ſame ſtate; and 
that the different ſcenes exhibited in the pe- 

riods of germination, leafing, bloſſoming, 
fructification, and maturity, which conſti- 
tute vegetable life, muſt be accompanied and 
marked by internal change, as they are by 
external appearance. Of this the variouſly 
modified taſte, inceſſantly changing colour, 
ſmell not more ſtable, and difference of texture, 
which characterize the ſeveral epochs of ve- 
pation, afford inconteſtible proofs, 


| XXVII. A new advantage aeg from 
the preſent philoſophy of chemiſtry is the 
having thus diſtinguiſhed the nature of the 
materials of plants, far more complex than 
that of mineral ſubſtances. The acquiſition 
8 "os of 


E 


of this knowledge leads to an appreciation 
of the changes wrought in vegetable matters 
by different chemical agents. Thus we can 
no longer profeſs ourſelves ignorant of the 
action of the deſtructive agent fire on vege- 
t le ſubſtances. From the preceding con- 
ſiderations are underſtood how, when a com- 
plete vegetable, or any one of it's different 
products, is ſubjected to the action of fire, 


caloric tends to reduce theſe. complicated 
compounds.to more {imple ones, by occa- 
ſioning the union of their principles, two 
and two together, in proportions very differ- 


ent from thoſe which before obtained, - By 
gently heating them, the hydrogen is extri- 
cated, which burns alone, and much carbon 
remains: if they be ſtrongly heated, the car- 
bon 1s diſengaged at the ſame time with the 


hydrogen, they both burn in the air, and the 


only reſiduum left conſiſts of that ſmall 


quantity of earth and ſalts, which conſtitutes 
vegetable aſhes... '  - | '# 


XXVII. All the immediate materials of 
vegetables being reducible in their ultimate 
8 analyſis 
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analyſis to three or four original principles, 
namely, hydrogen, carbon, oxygen, and a 
little azot in ſome of them; this analyſis 
moreover anſwering with the utmoſt preci- 
fion to the manner in which vegetables are 
nouriſhed, grow, ſpread, and perpetuate their 
| ſpecies, ſince we know, that vegetation, to 
take place, requires only theſe ſimple princi- 
ples ; nothing more remains, but to find how 
plants appiopriate theſe ſorts of elements, 
and combine them in their organic ſtrainers, 
to compoſe the different ſubſtances, the pro- 
perties of which have been announced. 


XXIX. It appears beyond all doubt, that 
water is the ſource whence vegetables derive 
their hydrogen; that they decompoſe this fluid 
in their leaves, by the help of the ſolar light, 
abſorb it's hydrogen, which becomes fixed in 
them in the ſtate of oil, or extract, or muci- 
lage, &c., and ſeparate it's oxygen, a great 
part of which, being diſſolved in light and 
caloric, flies off in the ſtate of vital air. But 
2 portion of the oxygen of the water is fixed 

| at 
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at the ſame time in the texture of the vege- 


table, in which it is ,! candy by the 
carbon. 


XXX. It is not fo eaſy to account for the 
carbon that exiſts in vegetables. Some na- 
tural philoſophers ſuppoſe, that vegetables 
decompole carbonic acid at the ſame time 
with water, and abſorb it's carbon: but 


this ſuppoſition is not proved, though it has 


acquired ſtrength, fince the decompoſition of 
carbonic acid combined with ſoda by means 
oo phoſphorus has been diſcovered. Other 
chemiſts are of opinion, that vegetable earths, 
mould, dung, and particularly the water of 
dunghills, furniſh the carbon, attenuate, and 
even diſſolved in water; that plants abſorb 


this principle by their roots; and that they 


do not extract it from carbonic acid. Ac- 
cording to this hypotheſis, manure affords 
only carbon, and the water of it is nothing 


more than a ſaturated ſolution of this prin- 


ciple. To theſe data we muſt reſtrain at 
preſent the theory of vegetation. 


Appli- 
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4 en, of ** Reſults if the tenth 
12 bapter. 


eee of the reſults delivered 
in this chapter are extremely multifarious F 
they relate to agriculture, rural economy, 
pharmacy, materia medica, and all the arts 
in which vegetable ſubſtances are employed. 
The following is a flight ſketch. of the 
principal features of theſe important _ 
cations. 
Germination, 
The developement of leaves. 
Bloſſoming. 
Fructification. HE 
The maturation of fruits and "P'S 
The ſucceflive formation of gum, extract, 
dil, refin, falts, ſugar, the colouring 
matter, and wood, in the different pe- 
riods of vegetable life. 
The growth of the woody fubNance 
bark, &c. 
The pharmaceutical preparations of j1 juices, 
extracts, eſſential ſalts, mucilages, oils, 
| reſins, 
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reſins, gum-reſins, aromatic waters, 
&c. 


The arts of the ſugar-maker, confec- 


tioner, miller, baker, ſtarch-maker, 


vine- dreſſer, brewer, diſtiller, varniſher, 


dyer, paper-maker, indigo-maker, co- 
lour-man, flax-man, perfumer, oil- 
man, ſoap-boiler, maker of charcoal, 
&c. ee 
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CHAP. XI. 


OF THE FORMATION AND NATURE OF 
ANIMAL SUBSTANCES: THE THEORY 


OF ANIMALIZA TION. 


I. IT is an eſtabliſhed truth, that, with- 
out the aid of vegetables, animals cannot 
ſupport their exiſtence : accordingly it has 
Jong been faid in natural hiſtory, that vege- 
tables are formed from minerals, and ani- 
mals from vegetables. But if this truth 
have been long known, the mode in which 
theſe bodies are changed, or reciprocally 
converted into each other, has never yet 
| beer» aſcertained. On this point, however, 
the labours of chemiſts ſhould be principally 
exerted : for, were this problem once ſolved, 
it would lead us to a preciſe knowledge of 
all that concerns the animal economy: and 
ſome reſults conducive to this grand inquiry 

are 


6161 0 


are already afforded us by modern diſcove- 
ries. . 


II. The moſt certain means of ſolving 
this important problem are unqueſtionably 
firſt to acquire an accurate knowledge of 


animal ſubſtances, to compare them with 
thoſe of the vegetable kingdom, and to inveſ- 
tigate with care their difference or analogy. 
There is no doubt, were theſe differences 
once well known, they would enable us 
to underſtand the cauſe from which they 
ariſe. VV | * T6 


III. If we compare the reſults of all the 


modern analyſes made of the blood and 


humours, and of the ſolid parts which ma- 


nifeſtly originate from the concretion of 
theſe, we ſhall find, that animal ſubſtances 
differ from vegetable ſubſtances in 


A. The property of affording a conſider- 


able portion of ammoniac, and very fetid 


products, by the action of fire: 
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B. In that of putrefying more eaſily, and 
more ſpeedily, and giving out a far more 
noiſome ſmell : 


C. In yielding, when acted upon by 


nitric acid, much more azotic gas : and 


D. In contributing ſingularly to the for- 
mation of nitric acid. 


IV. All theſe differences ſeem to depend 
only on the preſence of one principle in ani- 
mals far more abundantly than in vege- 
tables; which is azot. It may be faid, 
therefore, that the addition of azot to vege- 
table matters would ſuffice to convert them 
into animal ſubſtances. 


V. Yet it is proper to obſerve, that to theſe 


primary differences, which may be termed 
capital ones, ſome other particular pheno- 


mena may be added, the influence of which, 
though undoubtedly inferiour, on the animal 
compoſition, ought by no means to be neg- 
tected. Such, among Fthers, is the preſence 
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of phoſ phoric acid, and the ai ferent phoſ- 
phats, particularly thoſe of ſoda, lime, and 
ammoniac, in the animal humours. To theſe 
falts are owing the peculiar quality of the 
coal of animal ſubſtances, eſpecially it's 
being almoſt incombuſtible. 


VI. The peculiar principle, which is fo 


abundant in theſe ſubſtances, and more eſ- 
pecially renders them different from vege- 
table matter, azot, appears, then, to be 
the efficient cauſe of the properties which 
diſtinguiſh them, and particularly of that 
ſort of concreſcibility, or plaſticity, which 
will ſoon be conſidered more at large. It 
may be affirmed, therefore, that, if we 
were to deprive animal ſubſtances of azot, 
they would become again in ſome meaſure 
vegetables; as, to convert the latter into 
animal ſubſtances, it is ſufficient to com- 


bine with them, or introduce into them, 


a2z0t. 


VII. Thus all the matters which form 
the bodies of animals may be conſidered as 
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fo many immediate principles, as was * 
in the preceding chapter with Kegard to 
vegetables. In the ſame manner each of 
theſe principles ought to be characterized by 
the enumeration of it's moſt ſtriking pro- 
perties. If we ſo examine and deſcribe the 
blood, milk, bile, fat, urine, &c., and the 
ſolids of animals, we ſhall obtain a compa- 
rative ſcale, which wall exhibit the relations 


and differences that "form the object of our 
ſearch. 


* 
„ 


VIII. BLoop : a red fluid; warm at a 
temperature of 93% in man, quadrupeds, 
and birds; at the temperature of the me- 
dium they inhabit in oviparous quadrupeds, 
ſerpents, and fiſhes; ſweetiſh ; coagulable 
by cold; miſcible with water; ſeparating 
almoſt ſpontaneouſly into three different ſub- 
ances, white ſerum, red ſerum or the 
colouring part, and fibrous matter ; exhibit- 
ing in each of theſe ſubſtances diſtinguiſhing 
characters, namely, in the ſerum, alkalinity, 
coagulability by fire, metallic oxyds, .; 
coagulability owing to the more intimate 

| combi- 
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combination of oxygen ; the. ſame general 
nature in the red ſerum, which differs from 
the white only in the preſence of oxyd of 
iron; in the fibrous matter, or fibrin, ſpon- 
taneous concreſcibility, and ſolubility in al- 
kalies. Theſe principal characters ought to 
be conſidered in the whole of the blood, 
which appears to be the primary principle 
of all animal ſubſtances, the common origin 
of all the humours and of all the ſolids. It 
has been called fluid fleſh, in conſequence of 


the fibrin, which concretes in it on cooling. 


The cauſe of it's heat has been diſcovered 


in the alteration and abſorption of vital air 
in reſpiration : and the renovation of the 


blood by the chyle, and the converſion of 
the chyle into animal matter, have in like 
manner been found to originate from the 
extrication of a conſiderable quantity of 
carbon and hydrogen, which appears to take 
place in the lungs. | 


IX. MILE: a white fluid, bland and 
ſaccharine, formed of ' ſerum, cheeſe, and 


butter, intimately mixed, and exhibiting a a 
M 3 true 
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true animal emulſion. In the ſerum of milk 
we ſhould patticularly notice the ſubſtance 
called ſugar of milk, which may be faid 
to have the character only of an incipient 
ſugar, and the quantity of phoſphat of lime, 
more abundant than in the other humours, 
which ſeems to indicate, that nature thought 
fit to place in the firſt nouriſhment of ani- 
mals a quantity of oſſeous baſe, with a view 
to the neceſſary celerity of the formation and 
growth of the bones in the earlieſt ſtage of 
their lives. The cheeſe is a true albuminous 
matter. The butter is a concrete oil, the 
ſolidity of which, and it's eaſy ſeparation 
from the milk by ſimple agitation, appear 
owing to the abſorption of atmoſphetic 
oxygen during the formation of the cream. 


X. BiLE: an oily ſaponaceous fluid; 
compoſed of an oil approaching the ſtate of 
ſpermaceti and ſoda, mingled with albumi- 
nous fluid; formed in the liver, a viſcus 
which itſelf contains a large quantity of oil. 
In the ſyſtem of the voluminous gland juſt 
mentioned, every thing indicates a diſpoſi- 

tion, 
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tion, an organization, defigned to ſeparate 
from the blood the large portion of fat, 
which ariſes from the retardation of this 
fluid in the venous ſyſtem of the abdomen. 
This conſideration, deſtined ſome day to be- 
come one of the principal baſes of the phy- 
fiology hinted at above, accounts for the 
bulk of the liver in the fœtus which has 
not breathed, as well as in animals which 
have no reſpiratory organ fimilar to thoſe of 
man, birds, and quadrupeds. It alſo ex- 
plains the origin of ſome diſeaſes of the 
liver, particularly of it's concretions, or gall- 
ſtones. f 3 


XI. FAT : a ſort of oily matter; formed 
at the extremities of the arteries, and as 


far as may be from the centre of motion and 


animal heat ; affording a kind of reſervoir, in 
which that large quantity of hydrogen which 


could not be evacuated by the lungs be-. 
comes fixed; an oil united to a conſidera- 
ble portion of oxygen, and containing be- 


ſides ſebacic acid, This manner of couſi- 
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dering fat is one of the moſt ſtriking points 
of modern phyſics as it regards animals. 


XII. URins : an excrementitious fluid; 
more or leſs coloured, acrid, and faline ; re- 
mar kable for the large quantity of free phoſ- 
phoric acid, and phoſphat of ſoda, ammoniac, 
and lime, which it contains, and {till more fo 
for the preſence of a peculiar acid, not yet 
found in any other animal humoure, which 
is now called the lithic, becauſe it forms the 
baſis of the ſtones of the kidneys and blad- 


der, which cauſe the diſeaſe known by the 
name of lithiaſis. 


Urine has been the ſource of diſcoveries 
highly valuable to the chemiſt, and muſt be 
of others ſtill more valuable to the phyſician. 
Conſidering it firſt as a lixivium, deſigned to 
carry out of the body a large quantity of ſaline 
matters, which would injure the due exerciſe 
of it's functions, we mult not forget that it is 
anevacuation, the proportion of the principles 
of which, varying according to the ſtate of 
the body, becomes a kind of ſtandard to ſhow 

the 
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the modifications of the body, in health or 


ſickneſs, by a ſeries of obſervations, which 
\phyſiciaus have already commenced under for- 
tunate auſpices. We ſhould conſider it, too, 
as always containing the matter of renal and 


veſical concretions, which ſeem to require for 


their formation only a little longer reſidence 
in the reſpective organs than nature intend- 
ed, or the preſence of a nucleus, which at- 
tracts, in ſome meaſure, the ſucceſſive lithic 


ſtrata. We muſt alſo obſerve the propor- 


tions of the different principles in the urine, 
particularly of the uncombined acids it con- 
tains, and the phoſphat of lime which it car- 
ries along with it; for theſe, differ in gremark- 
ably in diſeaſes of the joints, the aponeuroſes, 
and the bones, will at ſome future period 
become, in the hands of ſkilful obſervers, 
new means of diſcovering the nature of theſe 


_— 


complaints, aſcertaining their progreſs, and 


perhaps inſuring their cure. 


XIII. Little can be ſaid here of the other 
animal fluids, ſuch as the inſenſible perſpira- 
tion, ſweat, the gaſtric juice, ſaliva, tears, the 

mucus 
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mucus of the noſe, the cerumen, the ſeminal _ 
liquor, &c., becauſe rione of theſe fluids 
have yet- been much examined. All have 
unqueſtionably their peculiar compoſition, 


and differ in ſome points, particularly in the 
proportion of their principles. Some of 


theſe humours, with which modern experi- 
ments have rendered us a little better ac- 
quainted, exhibit the union of a peculiar 
mucilage with water, pure ſoda, phoſphat 
of lime, and-phoſphat of ſoda : ſuch are the 
tears, the naſal mucus, and the ſpermatic 
fluid. Of theſe the firſt and ſecond diſplay 
likewiſe the property of inſpiſſating by the 
contact of the air and the abſorption of oxy- 
gen, which probably conſtitutes the maturity 


as it is called of the humours in catarrh, 


whether 'it be confined to the noſe 
and fauces, or extend to the lungs. The 


ſeminal liquor has offered us the ſingular 


phenomenon of the cryſtallization of phoſ- 
phat of lime, which was never before 


known. 


XIV. On 


1 

XIV. On conſidering the whole of the 
ſolid matters which compoſe the various 
textures of the different organs of animals, 
the ſubſtances of which they are formed 
may be divided into three principal genera; 
the firſt comprehends the albumen; the ſe- 
cond, the gelatin, or gelatinous matter; 
the third, the fibrin, or fibrous matter: two 
of theſe have already been diſtinguiſhed under 
the article of blood, in the eighth ſection of 
this chapter. I ſhall do no more here than 
give a conciſe ſketch of the conſtant pheno- 
mena, which may be conſidered as the cha- 

raters of each of theſe genera. 


GENUS J. 
 ALBUMEN ; coagulable by Heat, acids, 


oxyds, and in general by oxygen in a con- 
crete or nearly concrete ſtate ; ſoluble by 
alkalies; found more or leſs condenſed or 
oxygenated, and interwoven in the mem 
| branes, tendons, cartilages, and, in general, 
all the white parts of animals. | 


GENUS 
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GErarin : participating the ſolidity of 
the firſt in moſt of the white or gans 
capable of being ſeparated from it, and eaſily 


diſſolved by boiling water, to which it gives 


the form of a jelly on cooling. As it con- 


ſtitutes the baſe, or principal part, of all the 


white organs in general, theſe are more or 
leſs completely ſoluble in boiling water, and 
form tranſparent jellies by the refrigeration 
of theſe ſolutions. 


ros 1. 


FiBRIN : inſoluble in water, at any tem- 


perature; ſoluble in acids; containing a large 


quantity of azot ; condenſed, concrete, and 
organiſed, in muſcular fleſh, which may be 
regarded as the proper receptacle of all the 


fibrin contained in the blood: accordingly, 


conſidering the muſcles as the ſecretory or- 
gans of the fibrous matter of the blood, we 
ought to inveſtigate all it's modifications, 
with reſpe& to the quantity or proportion 

| which 
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which fixes in theſe organs, and more parti- 
cularly with regard to their apparent exclu- 
ſion of it under various circumſtances of 


diſcaſe, old age, &c. 


XV. Theſe three matters, albumen, ge- 
latin, and fibrin, in a ſtate of concretion, of 
combinations of two and two or all three to- 
gether, and eſpecially in different propor- 
tions, form all the ſolids of animals, and are 
ſeparable from each other by a ſimple and 
eaſy analyſis: they alſo, particularly the 
albumen, form many of the fluids of ani- 
mals; only in theſe they contain leſs oxy- 
gen, more water, and are combined with 
acids, neutral ſalts, &c. It muſt be ob- 
ſerved, that in the fluids the gelatin is 
as deficient as in the ſolids it is abundant, 
appearing to acquire it's nature of gelatin 
in paſling from the fluids to the. ſo- 
lids. Albumen diſſolved in acids by art aſ- 
ſumes properties analogous to thoſe of gela- 
tin. 


XVI. The 


94. 3 

XVI. The ſolid animal matter, or bony 
ſubſtance, is of another order of compoſi- 
tion. A large quantity of an earthy falt, 
almoſt wholly inſoluble, phoſphat of lime, 
is amaſſed in the texture or primitive paren- 
chyma of the bones. This is the whole 
myſtery of the ſtructure and compoſition of 
this part of the animal frame ; and for this 
reaſon bones yield jelly on being boiled in 
water, and a conſiderable quantity of oil and 
ammoniac on diſtillation ; and when tho- 
roughly calcined, or burnt, they are no- 
thing more than calcareous phoſphat, 
mingled with ſome ſmall portions of car- 

bonat, muriat, and phoſphat of ſoda. 
XVII. When any one of the preceding 
animal matters, particularly of the con- 
denſed white fluids, or white organs, is 
treated with nitric acid, there will be extri- 
cated a more or leſs conſiderable quantity of 
azotic gase, and of pruſſic acid gas, which 
appears to be nothing but a combination of 
azot, hydrogen, and carbon, with a little 
oxygen. Gelatin yields the leaſt, albumen 
ſome- 
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ſomewhat more, and fibrin the moſt. In 


proportion as this change of combinations 


in the principles of animal matters is effect- 
ed by means of the nitric acid, they ſeem to 
revert to their ancient ſtate of vegetable mat- 


ter, from which they do not eſſentially differ, 


as has already been ſaid, but by the preſence 
of azot, their proportion of carbon and hy- 
drogen not being the fame, and greater com- 
plication in the number of principles, from a 
combination of which they are formed. 
Thus inſtead of being ternary compounds, as 
vegetable ſubſtances are, animal matters are 


quaternary compounds, and even {till more 
complicated. Azot is the fourth primitive 


principle, which is ſuperadded to hydrogen, 
carbon, and oxygen. 


XIII. Accordingly, the converſion of 
vegetable into animal matter, which conſiſts 


only in the fixation or addition of azot, muſt 


be conſidered as the principal phenomenon 
of animalization : this alone explains it's 
chief myſteries ; and when once we are per- 
fectly acquainted with the mechaniſm of 
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this addition of azot, moſt of the functions 
of the animal economy, which effect it, or 
depend on it, will become equally known. 


XIX. What we already know of the 
ſubject is confined to the following conſide- 
rations. The phenomenon is not ſo much 
owing to the fixation of a new quantity of 
azot, as to the ſubtraction of other prin- 
ciples, which increaſe it's proportion. In 
reſpiration the blood exhales a large quantity 
of hydrogen, and of carbon, either ſimply 
diſſolved in hydrogen gas, or converted into 
the ſtate of carbonic acid by the very act of 
circulation, and in the vaſcular ſyſtem, ac- 
cording to ſome modern philoſophers. In the 
cavities of the bronchia, during the act of reſ- 
piration, and by the inſtrumentality of this act, - 
the hydrogen forms water, which exhales in 
expiration. A portion of oxygen appears at the 
fame time to become fixed in the pulmonary 
blood, and, circulating with this fluid through 
the veſſels, gradually combines with the 
carbon, ſo as to form that carbonic acid, 
which is extricated from the venous blood in 

| the 
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the lungs. It is eaſy to conceive, that, by 
thus diſengaging a large quantity of hydro- 
gen and carbon, reſpiration muſt neceſſarily 
augment the proportion of azot. The ſtudy 
of the mechaniſm of the other functions, 
which remains to be purſued, will undoubt= 
edly lead to new diſcoveries, ſtill more im= 
portant than the preceding : what has been 
performed within a few years naturally 
prompts us to imagine, that ſtill more will 
be done. The analogy of a&ion which has 
been diſcovered between digeſtion, reſpira- 
tion, circulation, and inſenſible perſpiration > 
has begun to eſtabliſh on new views, more 
ſolid than were heretofore poſſeſſed, a ſyſtem 
of animal phyſics, which promiſes an abun- 
dant harveſt of diſcoveries and improve- 
ments. Unqueſtionably it will be in pur- 
ſuing the phenomena of digeſtion and 
growth in young animals, that an edifice 
equally novel and ſolid will be erected on 
theſe foundations. Every thing is ready for 
this grand work ; ſeveral philoſophers pur- 
ſue this unbeaten path of experience; freſh 
ardour, ſpringing from theſe new concep- 
| Fo, tionsz 
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tions, animates thoſe who are engaged in 
this branch of phyſics ; and the track they 
have juſt begun to explore appears ſuch as 
muſt lead them to more preciſe and accurate 
reſults, than any that have hitherto been ad- 
vanced on the functions which conſtitute 
animal life. 


Applications Y the Articles in this C bapter. 


The fnRtions of the ata + economy, 
particularly 

Reſpiration ; 

Digeſtion ; 

Hematoſis, or ſanguification; ; 

Inſenſible perſpiration ; 

The ſecretion of the bile : 

Offification and oſteogony; and 

Nutrition. 

The diſeaſes dependent on the degenera- 
tion of the humours, &c. 

Animal concretions. 

The action of various medicines on the 
humours, &c. n 


3 The 
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The arts employed in the manufacturing 
of animal matters, particularly thoſe of 
the tanner, currier, preparers of differ- 
ent kinds of glue and ſize, makers of 
catgut, thoſe who extract oils, and 


thoſe who work on horn, bone, tor- 
toiſeſhel], &c. 


1 


or THE SPONTANEOUS DESTRUCTION | 
_ OF VEGETABLE AND ANIMAL SU Bu 
STANCES. 


I. WHEN vegetables and animals are 
deprived of life, or when their products are 
removed from the individuals of which they 
made a part, movements are excited in them, 
which deſtroy their texture, and alter their 
compoſition. Theſe movements conſtitute 
the different kinds of fermentation. The 
intention of nature in exciting them is evi- 
dently, to render more ſimple the compounds 
formed by vegetation and animalization, and 
to cauſe them toenter into new combinations 
of different kinds. When a portion of mat- 
ter has been employed for ſome time in the 
fabricatien of an animal or vegetable body, 
it muſt be rendered up by it to form new 
compoſitiohs, as ſoon as the functions of the 
body are at an end. 


* 


II. From 
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II. From the general definition of fer- 
mentation it would ſeem, that there ought 


to be as many peculiar and different fermen- 


tations, as there are vegetable and animal 


matters to be changed and decompoſed: but 


ſeyeral of them purſuing a ſimilar path to ar- 
rive at a more ſimple ſtate of compoſition, 
the number of fermentations has been re- 
duced to three, the vinous, acetous, and 125 
trid. 


III. Vinous fermentation, as it's name 
imports, is that which produces wine or al- 
cohol. The faccharine matter is the only 


one which undergoes this fermentation, when 


diluted with a certain quantity of water, and 
mingled with a third ſubſtance of ſome kind, 
vegetable or animal, as extract, falt, fecula, 
or the like; for it is now fully proved, that 


ſugar and water alone never enter into vinous 


fermentation. The ſaccharine matter is ſo 


abundant and generally diffuſed through ve- 


getable and even animal ſubſtances, that there 
are a great number of bodies capable of af- 
fording wine, or yielding alcohol. All ſweet 
and ſaccharine fruits reduced to a pulp, and 
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more eſpecially their e juices, under- 
go a movement, when they are at a tempera- 


ture of 62“ or upwards, if they be in a large 
body, and particularly when neither too 


thick nor too thin. Hence the great num- 
ber of different wines, comprehending the 
decoctions of grain mal ted, and by this pro- 


ceſs converted in part into ſaccharine matter, 


and even the vinous liquors made with milk, 
honey, blood, &c. 


IV. Vinous fermentation announces it- 
ſelf in ſaccharine liquors by an increaſe of 
volume, the formation of a copious ſcum 
which covers their ſurface, riſe of temperature, 


the diſengagement of a conſiderable quantity 


of carbonic acid gas, and the converſion of a 
ſweet fluid into a ſharp, warm, and pungent 
liquor, 


V. The cauſe of this fermentation appears 
to be owing to a decompoſition of water, a 
great part of the oxygen of which, attacking 
the carbon of the ſugar, burns it, and con- 
verts it into carbonic acid. At the ſame 
time the W of the water attacks the | 


ſuga 
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ſugar diveſted of it's carbon, and, combining 
with it, gives birth to alcohol, Thus al-. 
cohol may be defined to be ſugar minus a 
certain quantity of carbon, and plus a certain 
portion of hydrogen. This theory explains 
both the formation of the carbonic acid evol- 
ved during the progreſs of vinous fermenta- 
tion, and that of the alcohol, as well as all 
the properties of this new production. _ 


VI. Pure alcohol is a white liquid, of a 
ſtrong ſmell, of a hot and acrid taſte ; riſing 


in vapour at a temperature of 1 50? ; inflam- 


mable at any temperature; affording much 
water and carbonic acid in burning ; yield- 
ing no ſmoke in combuſtion ; miſcible with 
water in any proportion, and expelling it's 
air and a part of it's caloric while combining 
with it; diſſolving pure or cauſtic alkalies ; 
decompoſing acids, and convertible into ether 
by this decompoſition ; diſſolving deliqueſ- 
cent neutral ſalts, and ſeveral metallic ones; 
taking from vegetables their volatile oil, 
aroma, relin, balſam, part of their gum-reſfin 
and many colouring matters: finally, of uſe 
in various proceſſes of the arts in conſequence 
of theſe ſeveral properties. | 
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VII. The reader may have already re- 
marked, that the formation of alcohol takes 
place at the expence of the deſtruction of a 
vegetable principle, and that the ſaccharine 
matter undergoes a decompoſiton, which 
reduces it to a more fimple term ; thus vi- 
nous or ſpirituous fermentation is a com- 
mencement of the deſtruction of principles 
formed by vegetation : and thus it may be 
regarded as one of the movements eſtabliſh- 
ed by nature, to ſimplify the order of com- 
poſition, which vegetable ſubſtances exhibit. 


VIII. The acid or acetous fermentation 
is the ſecond natural movement, which con- 
tributes to reduce vegetable compounds to 
more ſimple ſtates of compoſition. This 
fermentation, which produces vinegar, takes 
place only in liquors that have previouſly 
undergone the' vinous fermentation. It has 
been obſerved, that the contact of air is ne- 
ceſſary to the production of vinegar: it has 
even been perceived, that wine in turning 
ſour abſo rbs air; ſo that a certain portion of 
the oxygen of the atmoſphere appears to be 
neceſſary to the formation of the acetous acid. 

IX. Un- 
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IX. Unqueſtionably there are ſeveral other 


fermentations analogous to that which forms 


vinegar, though their products are not yet 


well known, ſuch for inſtance are that of 


water mixed with ſtarch, called ſtarch- 
makers ſour water, and thoſe which form 
ſour bread, ſour kraut, and ſour liquors, All 


theſe changes are to be conſidered as means 
of decompoſition for ſimplifying the complex 


combinations of vegetables. 

X. Finally, after vegetable liquors, or 
their ſolid parts moiſtened, have paſſed to the 
acid ſtate, their decompoſition, continuing 
under favourable circumſtances, namely a 
gentle or warm temperature, expoſure to air, 
and the contact of water, leads them into 
putrefaction, which terminates in volatilizing 
moſt of their principles under the form of 
gas. Water, carbonic acid, carbonated and 
even ſulphurated hydrogen gas, volatile oil 
in vapour, and ſometimes even azotic gas 
and ammoniac, are evolved; and after this 


there remains nothing but a brown or black 


reſiduum, known by the name of mould, 
formed of carbon ſomewhat fat and oily, 
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from which water till extracts ſome ſaline 
ſubſtances and a little extractive matter. 


XI. Nature, in organizing animals, and 
forming their fluids and ſolids by complex 
compoitions, has placed in them a germ of 
deſtruction, which developes itſelf after the 


| death of the individual, 


This deſtruction 1s effected by the move- 
ment termed putrefaction, which conſiſts in 
a kind of fermentation, a ſlow decompoſition 
of the ſolid or fluid ſubſtances. Their or- 
der of compoſition, being more complex 
than that of vegetable matters, renders them 
ſtill more ſuſceptible of the putrid decom- | 
poſition, 


XII. Animal ſubſtances compoſed of hy- 
drogen, carbon, oxygen, and azot, and fre- 
quently ſtill more complicated by the union 
of ſulphur, phoſphorus, &c., when deprived 
of that movement, and more particularly of 
that renovation, which conſtitute animal life, 


are ſoon altered by more ſimple attractions 


between their principles, which have a 


tendency to unite two and two together, 


This 
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This reaction gives birth to binary com- 
pounds, ſuch as the carbonic acid, nitric 


acid, ammoniac, and carbonated hydrogen 


gas, which gradually eſcape into the atmo- 


ſphere, proportionally diminiſhing the quan- 


tity of animal matter. It is thus, in conſe- 
quence of a natural decompoſition, that we 
perceive this animal matter ſoften, change 
colour and ſmell, loſe it's texture and form, 
and diffuſe through the atmoſphere vapours 
and gaſes, which diſſolve in the air and tranſ- 
fer to other bodies, particularly thoſe of ve- 


getables, the materials neceſſary for their for- 
mation. | 


XIII. All the phenomena of the putre- 
faction of animal ſubſtances depend on the 
mechaniſm here explained. In the union of 
hydrogen and azot we perceive the forma- 
tion of ammoniac, which has been deemed 
the principal offspring of putrefaction. The 
combination of carbon with oxygen explains 
the generation and evolution of carbonic 
acid, in which all the myſtery of putrefac- 


tion was made to conſiſt, about the time 


when gaſes were firſt diſcovered, Nitric 
acid, to the production of which it is well 
know! 
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known how much animal ſubſtances con- 
tribute in artificial nitre-pits, ariſes from the 
union of oxygen with azot. A certain 
quantity of hydrogen gas is extricated, and 
carries off with it carbon, ſulphur, and even 
phoſphorus : hence the various noifome 
ſmells, and perhaps the phoſphoreſcence, of 
all putrefying animal matter. 


XIV. When all theſe volatile principles 
have united two and two together, and dif- 
fuſed themſelves in the atmoſphere, nothing 
remains but a portion of carbon, combined or 
mingled with fixed ſaline ſubſtances, ſuch as 
the phoſphats of ſoda and of lime. Theſe 
reſidua form a fort of mould termed animal 
earth, which frequently retains a little ſul- 
phurated and carbonated hydrogen gas, fat, 
and extract, and in this vegetables find in 
abundance the principles requifite for the 
formation of their materials. It is on this 
account, that the reſiduum of animal matter 


is ſo proper for nn, when ſufficiently 
e 


XV. A certain portion of water is neceſ- 
ſary for this putrid decompoſition of animal 


ſub- 
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ſubſtances: it furniſhes them with the 
: quantity of oxygen neceſſary to the compo- 
ſition of carbonic and nitric acids; and 
it contributes highly to the production of the 
putrefactive movement, by the attractions of 
the oxygen it introduces to them. It is 
equally indubitable, that the hydrogen 
ariſing from the decompoſition of this wa- 
ter contributes greatly to the formation of 
ammoniac : for it is a well known fact, that, 
when animal matters are dilated with a large 
quantity of water, they furniſh abundance - 
of ammoniac in their decompoſition, 


XVI. Putrefaction, conſiſting in a ſeries 
of particular attractions, is modified in many 
different ways by external circumſtances, 
ſuch as temperature, the medium the 
animal ſubſtance occupies, the ſtate of the 
atmoſphere, whether more or leſs light or 
heavy, moiſt or dry, &c. Thus dead bodies 
buried in the earth, immerſed in water, or 
ſuſpended in the air, are differently affected; 
and moreover their bulk, their quantity, 
their propinquity!to other bodies, and all the 
varying properties of the three mediums 
| above 
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above enumerated, diverſify the effects pro- 
duced. 


XVII. We have proofs of this aſſertion, 
in what happens to bodies interred ſingly, 
and thoſe which are buried in numbers 
heaped on one another. The former, ſur- 
rounded with a large quantity of earth, are 
ſoon deſtroyed by putrefaction; the aeriform 
or liquid products of which are abſorbed by 
this earthy maſs, or by the atmoſphere. 
The latter, not having around them this 
kind of earthy or atmoſpheric recipient, re- 
main a long time without being deſtroyed ; 
and the animal matter 1s wholly converted 
into ammoniac and concrete oil, which are 
known to form a ſoap ſimilar to that which 
is found in the ſoil of burying- places ſur- 
charged with dead. 


XVIII. The phenomena attending the 
deſtruction of animal ſubſtances immerſed in 
water are likewiſe different. As new products 
are formed, the water diſſolves them, and 
tranſmits them to the air. Continual moiſ- 


ture, with a conſtant temperature ſome de- 
| . grees 
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grees above 32%, favours the putrefaction of 
theſe ſubſtances, and their diſſolution into a 
ſtate of gas. On the contrary, a hot and 
Cry air, volatilizing the water, deficcates 
and hardens the bodies of animals, and pre- 
ſerves them almoſt as well as the diy and 
burning ſand of Egypt, ſo abounding in na- 


tural mummies. 


XIX. Though all the circumſtances of 
putrefaction; and the almoſt innumerable 
varieties of the phenomena they exhibit, are 
not yet deſcribed, or even known, we have 
diſcovered, that they are confined to the 
converſion of complex ſubſtances into ſub- 
ſtances leſs compound ; that nature reſtores 
to new combinations the materials, which 
ſhe had but lent as it were to vegetables and 
animals ; and that ſhe thus accompliſhes 
the perpetual circle of compoſitions and de- 
compoſitions, which atteſts her power, and 
demonſtrates her fecundity, while it an- 
nounces equal grandeur and ſimplicity in the 
_ courſe of her operations. 


Appli- 
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m— of the Propoys tions of” the 2 
Chapt Fs 


Beſide the ſubjects mentioned at the 3 
of the two preceding chapters, to which 
the articles of this almoſt directly apply, we 
find, in the ſeveral facts here enumerated, 


the following applications. 


The preſervation of all ſubſtances extracted 
from vegetables. 

The ſeveral ſpontaneous alterations they 
undergo, the acetous fermentation, the 
vinous, &c. ; 

The products of theſe alterations, fre- 
quently employed for the Purpoſes of 
the arts. 

The production of ammoniac and nitrie 
acid. 

The influence of putrefschion 5 in the dif- 
ferent regions of living bodies. 

The contagion and maladies produced by 
the effluvia of putrefied ſubſtances. 

The theory of the ſituation and manage- 
ment of hoſpitals, drains, ſinks, lay- 
ſtalls, Cemeteries, Wc. | 


THE END; 
— U 


